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SUMMARY

Briefly stated purpose of this study was to inderntify product areas sc far
outside the scops of the Greck industry which if exploited would cause
significant advancement of technological knowledge in the country and weould
stimulate further development needed to narrow the technological gap between
Greek industry and industries in the EEC ccintries. By definitZon the propc-
sals would concern products requiring usc of advanced technelogies but the
definition of advanced technologics,in the context of the Greek industry,

was left to be determined duriny che study when quality of the Greek industry
was analysed and trends of technology in the advanced countries examined.
Haviap established the product areas and appropriate technclegies the task

of the study was then to propose measures which would encourage the industry

to explore the recommended areas and to extend their technology scope.

The task was approached hy first analysing performaace of selected sectors
of the Greek industry and by estavlishing their quality relative to EEC
standards in terms of technology and major business management »narameters.
The results were then considered together with projected future demand for
advanced technoclogy products in order te identify product areas and their
technologies which should form a part of the new industrial regime. Demands
which the new regime could be expected to impose on available management
skills were then reviewed in the light of manapement quality established

earlier and recommendaticns of infrastructurasl support were drawn.
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Analysis of performance has shown that lack f crigina. technclogy, tecchno-
logical imbalance between the main and sccondary industrices and ineffective
management were the main weiknesses of the industry. It was found that

while the industry has to rely cn foreign technology for major inputs, im-
ported know-how was not adequately utilise:! in sc¢ far that little or no ef-
fort was made to use the acquired kncewledge As a hasis for further original
development. This was morce apparent amen,” the potentially technoiogy orient-

ed industries than in the hasic sectors.

The outdated attitude tc¢ technology was reflected in the performance of
all management functions resulting in overall management efficiency being
about half of an average performance in the LEC countries. Estimates of
the chances of individual sectcers to survive under conditions of full EEC
membership were made to underline the urgencr of sowme action tc strengthen

the industry.

Following the evaluation of quality of the industry threc sectors were
identified as advanced tuchnology areas in the Creck context namely machine
construction, packaging and industrial contrcls and were roecommended for
early accelerated development to offset  the current imbalance ameng sectors.
Further three sectors namely informetion communication/processing, onergy
management and environmental contrcls were recommended for specinl enccurage-
ment in longerterm. Threc technclorics commen 0 111 recommended scctors
namely precision engineecring, electronics and plestics were recommended

for special attention of industrial ac well as cducational authorities.
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Finally recommendaticns were formulates ceoncerningy changes in the Creck
) £

("1

industrial infrastructur- an! In management nttitudss at the enterprise

level.

a0

On infrastructure cide the mein recommendation concerns establishment of
an authority whcse purpasoe should be to Forrmulate necessiry programme of
PULl ¥ I $

tion to direct its implementation

industrial develcpment and to boe din a2 g
through technclegical and risk-sharing issistance to innovative enterpee-
neurs. Othor major recommendaticns reoquiringe direct Government action
concern the confidence preblerm of the industry, better utilisation of public
procurements for stimulaticn of technelorical proyress, revision of the

terms of vefcrence of industrial development banks and promotion of quality
t b

of Greek prcducts.

Recommendations concerning *he industry deal with desirable changes cf
management outlock particularly with the neces#sity of -~reating an industrial
technology tase in Orecce and with financial restructuring of enterprises.
Alsc changes in attitude to inncovation, greater sclectivity in purchases

of technrlepy  abroad and overall improvement of manajement efficiency are

urged.
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1. Introducticn

Six years ago the authors of this report conducted sectoral study of the

Greek Electronic Industry. The study concluded that the technclogy base !
of the sector and th. quality of its management should be much improved

to ensire satisfactory development. The study alss pointed cut that the

Greek industrial infrastructurs neaded to he modernized to give the in-

dustry mecasure of support available im 211 industrializced countries.

Conclusions of the clectronic study were of course applicable to most in-
dustrial scctors in Greece. Therafore when more recently prejects of the
veek industry came into a new focus owing to Greek accession to the EEC
. . . 3 .

it was thcught that‘pro]ect comparable in uxtent but technologically more
broadly based thar the «leetronics study should be commissioned to show a
complete picture of the industry and t~ redefine the carlier recommendat-

ions in the broader context.

In addition it was felt that Greck indusg%?rmeched a2 stage when it should
shift ite crientation trowards technologically more demanding products. As

in Greek circumstances this would not be possible in all sectors,it was felt
there fore,that policy should be formulated on scctors wh'<h should be

selected for prefercntial cncouragement and that levels of  technology should
else Dbe defincd at which accelerated dovelspment of the scleocted sectors
should begin. Vith these considerations inview and on the basis of axpe-

rience gained from th- -lectronic industry stwly KEUL defined terms of

referenc.. of the pros.nt project.




The project was sponscred by United Nations Industrial Development Orga-
nisation (UNIDO) and was counterparted by KEPL. The work was based on
cfficial statistical infermation, professional records of the consultant
and informaticon obtained during intwrvicws in the industry and through

contacts in government establishmints,




2. GREEK INDUSTRY

In this sectlion we shall first analyse quality and composition of those
sectors of Greek industry considered relevant for the purpose of this
study and then shall consider the resul*s in the light of expected change
of trading conditions due tc the Creek accession tc the EEC. By doing so
we shall expose the weaknesses which have to be “wercore by companies

wishing to feel secure in the new environment.

Since the study is coucerned only with higher technclory products only

certain sectors wers analyced, They include  five sectors which in the

developed economics are traditional purveyors of higher technology prod- ,
ucts and five other sectors which depend on high.or tcechnology for their

production means. In terms of standard industrial classification the

first group includes plastics, motal products, machinery, clectrical

equipment and the motor industry and the secend group foud processing,

beverages, texitiles, chcmicals and metallurgy.

The analysis was based on business ratios uscd by enecutives to measur:
performance of their operations, This techniqu. ceonsists of using ratios
of selected items posted in busincss balanc. shoets as indicators of
quality and comparing them with data ropresenting agreed targets. Ratios
of one company can be compared with ratios of another company tco deter=
mine companics relative merite, When agpregate data of industrial sectors

are available the method can be used for comparison of quality of sectors

of different countrics as indewd was don in the present case,




2.1. Analysis of Performance

To analyse the performance 18 performance ratios of the selected sectors
were calculated and compared with corresponding ratios calculated for the
same sectors of industry in Britain*, Comparisons revealed certain import-
ant differences common to all sectors indicating that analysis on national
rather than sectoral basis will be more meaningful for formulation of a
general picture. Therefore the sectoral ratios were aggregated in national
averages and compiled in Table 2.1, on which our initial analysis will be
based. Since however the sectoral comparisons may be of interest to some
readers thay have been included in the report and will be found in

Appendix A.

Financial results are the ultimate measure of success,or lack of it of
every enterprise and therefore it is logical to start analysis of industr-
ial performance with study of profitabiiity (P/S) and productivity of
investment (S/CE). In Greece both amount only to a little over 1/3 of
British performance., This indicates that Greek industry is very weak,

that it will experience serious difficulties when it becomes exposed to the
competitive pressures of the EEC environment and that therefore improve-~

ment of its performance is urgently needed, Inspection of other ratios

ol the table will point out the areas where appropriate improvements can

be effected.

Most serious single cause of the weakness is the far too low level of

equity (NW), It leads in the first instance to excessive long term

* Comparison with Bricish performance was chosen because data were
available from consultant's records. It is acknowledged that
British performance is below EEC average.




Table 2.1.

Management structure cof selected sectors
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% of TA)
FA %
ST %
LA %
NW
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CL/NW
ST/NCA times |
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P/CE %
R/S %
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S/FA times
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W/S %
TA/W  times

GR i UK
TA - Tctal Assets
34 1us FA - Fixed Assets
26 26 ST - Stocks (finished goods and
work in progress)
3k 131 LA - Liquid Assets
32 { 59 NW - Net Worth
21 i 8 D - Debt (long term
. borr_'owmg).
u7 i 31 CL - Current Liabilities
- T
101 ‘ 56
2,%| 0,93|{NCA = LA + ST - CL
1
2,2 | 14,8 P - b fit
4 97 S - Sales
0,65 1,53) CE - Capital Employed
2,281 2,91
2,79] 5,23
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!
13,8 25,4 | W - Wages and salaries
11,61 4,941
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borrowings (D) and unecessary drain on nrofits becousc of heavy interest
payments. It leads further to cash flow problems which in turn affect

the rate of trading and therefore the productivity of industrial invesc~
ment, Vicious circle of stagnation is then created where trading surplus
is not adequate to finance growth of business after debt servicing obli-

gations are met and poor productivity of capital makes industrial invest-

ment not attractive to external financial sources., The extent tc which
Greek industry is afflicted by this problem is indicated in the table by
high level of current liabilities (CL) and the magnitude of trade ~redit

problems (ST/NCA).

Related to financial strength is financial stability and as the Greek
companies are financially weak they arc alse correspondingly unstable.

The measure of their instability is given by the CL/NW ratio regarded by
analysts as the measurc of creditwerthyness, Creck ratios show the average
creditworthyness to be only 1/3 of the creditworthyness in Britain and
therefore the risk of collapse of an average Greck company must be regaréd-
ded three times higher then the risk of itz Britain counterpart (under
British pre -1980 trading conditions), Full weipht of the poor eredit
worthyness will be felt when under changed trading conditions in the

vake of full EEC membership emergenecy cash will be frequently needed to
finance defensive measures but will rot be available becauss of the poor
credit rating, It must be expected therefore that numerous Greek companies
will be pushed into liquidation by events under which business in EEC

countries survives in comfort,




r——

It is also interesting to note that difference between Greek and
British indebtedness is almost the same as invepsed difforence in profi-
tability, It could be implied therefore that if or when the percentage
of equity of Greek companies is brought to levels usual in Britain the

level of Greeck protitability may also reach the British standard.

The level of involvement of banks in the Oreek industry is indicative

of the level of development of the Greek economic and social infrastrucure,
It signifies on one hand absence of alternative sources of financing and
on the other consrrvative attitudes of the Greek enterpreneurs. Develop-
ment of an effective money market is in its infancy and is hampered by
bureaucratic attitudes of authorities and officials concerned with its
administration. So far it has made little impression on capital demand,
At the same time however demand remains low because the family approach
to enterpreneurship i1s still dominant in most Greek firms and with it
distrust of invclvement of strangers in the family business creates a
reluctance towards open market financing. Prospects of an early change
of the capital structure of the Greek industry seem therefore limited

and the risk tozéignificant portion of the Greek industry from EEC in-

duced changes remains considerable.

Remaining ratios in the table show that financial weakness of the Greek
industry is accompanied by an all round low activity. Low level of in-
vestment in plant (FA) and intensive use of labour (TA/W) indicate that
only low technology products are made., Half of the benefit of low wages
in Gr.:cce appears to be lost due to the inefficient use of labour (W/S).
Salesmanship (S/ST) appears only half as effective as in Britain. Lower

utilisation »f plant completes the picture.




One important difference between the Creek and British industries is not
shown by the ratics hcwever namely the excessive dependence of Greek in-
dustry on imported technology which adds yet another dimension to its
vulnerability from competitive pressurcs. Too little appears to have
been done in the past to use imported technology creatively as a basis
for development of original know-how which will be needed for defensive
flexibility in the face of future competition,

Although some of thc weaknesses of the Greek industry shown by the fore-
going analysis are onEircumstantial nature most of the problems have
their roots in inadequate management, It was thought therefore that
comparison of management performance in terms of majcr management func-
tions would throw additional light on the situation and the sectoral
ratics were used conce more in preperaticn of Table 2.2 (see also Appendix B).
The results were arrangzd 1c 2 matrix of functiens and sectors and

show Greek performance as percentages cf comparable E. itish data. bvata
in the penultimate line are averages of the respective columns and give

a picture of management performance of an average Greel: company.

The table shows that management of an average Greek company is only a
little over half (54%) as effective as its British coun'erpart., It also
confirms earlier findings that prc’ itability and financial stability are
the main problems of the Greek industry and the conspicuously low figures
in Columns (5) and (8) emphesize the gravity of the situation. The sur-~
prisingly high technical parameters in Columns (1) and (2) need to be
interpreted in terms of relative simplicity of products made in Greece

and the high proportion of plants equipped on the basis of licensing
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(1) 1 (2) } (3) | (8) | (5)
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Code
Production
methods
Financial
strength
Financial
stabllity
performance
productivity
Profita-
bility
Productivity| ~
of capital

>

e

Sector i
o

2

&

Labour

Sales

20 | Food processing 0,79 0,91} 0,94y0,47 0,1910,32|0,49}{0,33} 0,50

21 | Beverages 0,55| 0,30{ 1,520,146 {0,28}0,31{0,37|0,13| 0,89

23 | Textiles 0,95| 0,94} 0,36{0,43 ]0,20 0,42} 0,47 ]0,41] 0,32

30 | Piastics 0,64 0,60| 1,230,53 {0,35}0,58| 0,57 | 0,42} 0,57

31 | Chemicals ¢,85{ 0,374 0,79|0,72 |0,65}0,66} 0,33 | 0,11, 0,57

34 | Basic metals 1,00} 1,22{ 0,71}0,63 }0,37 | 0,46 | 0,90 1,00| 0,58

4-

36 | Machinery 0,62| 0,9.] 0,65/0,50 [0,30]0,46] 0,54 0,14} 0,33

37 | Electrical equipment || 0,81} 0,83} 0,58 0,56 | 0,33 0,61} 0,60} loss| 0,37

38 | Motor industry 1,12 0,80} 0,230,568 }0,36)0,67] 0,29} 0,48} 0,19

Greek averages 0,79| 0,76 0,63/ 0,55 0,34} 0,52} 0,51 0,28} 0,50

British reference 1,00{ 1,00y 1,00/1,001}{1,00}1,00| 1,00] 1,00] 1,00

— —%

* ' Includes shipbuilding

NOTE: Greek data used for calculation of the ratios in Tables 2.1. and 2.2. were
taken from Development and Economic Status of Greek Industry published by
Greek Ministry. Figures for 1977 were used. Professional records of the
consultant were the source fo British data. These records were collected
from public and private sourcess contacted during consultant’'s work. They
cover period of seven years up to 1975 during which efficiency of British
industry has shown mesurable increase. Therefore the tables must be
considered as giving an optimistic picture of Greek performance.

' 35 | Metal products 0,58} 0,65} 1,27t0,50 0,34} 0,67} 0,67} 0,u48] 0,64




agreements., If these¢ fact-rs cculd have been includec in the ratic read-
ings in Columns (1) and 12) would have been less favourable. Further mcre
the table fails to account for the neglect of Jdevelopment of original
technology which further debases cverall ratin; of Greck management
performance. The table therefore while uscful gives rather optimistic

picture.

Apart from giving an overall picture of quality of industrial management
the data in Table 2.2. provide alsc information on strengths and weak-
nesses of individual sectors which will be used in Section 3 to deter-
mine the technolcgies and sectors which should be recommended for special
encouragement, Pricr to this the table was used tc study the pecularities
of the sectors to obtain broader view of the Greck industrial scene. Im-

pressions obtained will be found in Appendix C,

2.2, Qgtloog

Having established that on average Gro.b ~oampini=s ar: only half as
efficient as their British (EEC) counterparts it is obvious that changes
in the competitive envircmment which “ve:ek membership ~f the ELC will
bring about will lead tc scme changes in the structure of the Greek in-
dustry. Some companies will become more competitive through greater
efficiency and improved quality ~f their products and other will fall
by the wayside., Precisc outcome is of course impossible to forecast
but and idea of their vulnerabilities can be obtained by estimating
combined effect of the strength of their technologies and the adapta-

bility of their managements, For this purpose all sectors were analysed




in terms of size and foreign associations of enterprises listed in ICAP
Trade Directory on assumption that size of an enterprise canm be related
to adaptability of its management and an associaticn with foreign firm
classified under both parameterj/
tostrength of its technology. tnterprises were then in high, low
and indeterminable vulrerahility categories and the classifications were
combined to cobtain picture presented in graphical form in Table 2.3.

Intermediate tables showing the categeries in the sectors will be found

in Appendix D.

The amount of risk in every sector as shown in the table is related to
the area occupied by boxes which represent precentages of total output
of sectors, Full amplitude boxes show full additive effect of both

components while the half-amplidud . boxes refiect presence of indeter-
minable risk groups. Zerc-amplitude areas indicate risk half way bet-

ween two extremes.

The table shows that food processing, textiles, metal products and plas-
tics are sectors likely to be most affected by the expected changes.

Over 60% of their output is shown at high risk. Food processing appears
to be particularly badly placed with orly 10% shown as reasonably safe,
Plastics is the best in the group having about 1/3 of its output in the
least exposed category mainly due to the consumer and packaging material
groups in its composition. High vulnerability of the metal products
sector seems the result of its general technclcgical weakness. Slightly
better positicn of textiles is due tJ?iarge number of small companies in
the sector which because of the local character of their business are not

considered to be at high risk.
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At the other end of the picture basic metals appear very sound, Only a
few marginal manufacturer seem tce be at »isk, Chemicals and electrical
equipment are the necxt best planed scctors with about 2/3 ¢f their out-
put in the safer areas largely due to international asscciaticns of the
larger companies, In beverages actual pesiticn is probably better than
our picture indicates because by cur criteria mest of the wine industry
falls in the high rick area whereas ccnditions and future prospects 4o
not bear it out. On the ather hand cur picture of the motor industry
probably errs on the optimistic side because cf the ever increasing
domination of the world markets by a small proup of multinational manu-

facturers,

This picture gives some idea of the amcunt of casulties Greek industry

is likely to suffer in the next few years. Companies which will disap-

pear will be mostly those which were established to derive quick high

profits for their owners from market cpportunities without much regard

for industrial quality. They will not be a real loss tc the economy and
of

their departure may in fact serve the industry well in terms/improved

business ethics and financial discipline. Employment losses which such

closures will create wili be partly offset by employment created by new
companies entering business and the residual unemployment will have tc be
dealt with by re-training programmes and socfal measures increasingly in
evidence in industrialiscd countries to counter the effects of the current

re-adjustment of world cconomy.

The surviving companies will be much changed, They will have to undergo
a transformation from their present character of essentiallv minimum

technology workshops into cnterprises possessing enough in-house
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technology te sustain continous invovaticns to their products and methods

of production in order tc respond to competitive pressures of an unprotect-
ed buciness environment. In additicn to new technclegical cepability the
new look companies will have to achieve productivity and profitability
levels much above the current performance and will have to learn how to
create new markets and how tc achicve deeper pemetration of the existing
cnes, Such improvements will require the companies tc acquire new manage-

ment outlook apart from extra technology.

Technclogy and management skills are an essential component of assets of
a company and like machinery, stocks and the rest of tangible assets, cost
money. The higher the technology the more investment needs tc go in it.
Therefore the new look companies will have to be prepared to invest in
their business at levels far in excess of investments customary so far.
In future up to 15% of turnover may have to be spent annually on in-
vesting in the intelectual ccntents of industrial business to ensure
that enough in-house knowledge is available within firms to cope with
competitive pressures and tc be in a position to take ready advantage of
market opportunities as they occur. Morecver the concept of investment
in technology will have to become established not only at the company
level but also in the minds of those cperating financial institutions
where so far little understanding of financial requirements of technology

based industry exists,

While industrial output in Greece may initially shrink in the early
the
years of Greek membership of the EEC as a result of/éemise of the weaker

members of the industrial community expansion from a new base should be
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expected later as new caterprencurs come forward with new ideas and
ventures. In the new atncsphere hapsher as it may bc but more favourable
to growth of technology oriented industrics new type ventures can be ex-
pected to give the transformation cf the Greck industry another twist,
Recent industrial history aboundswith examples of small countries develop=—
ing new successful industries based on sood technology and quality of

their products and Greece may yet join their numbers.

It is true of course that countrics lisc Denmark or Finland in Europe and

o
Taiwan or Korea in Asia built their technclepy basefduring pericd of

unprecidented cconomic growth while Srecce is entering this stage at a time

when the validity of established economic and social concepts on which

world industrial prosperity was built are beginniny to be questioned and
business confidence is being ercded. With less cenfidence all around the

+-5k - £ transformation of Greek industry will be more difficult hut by no means
impossible., It dces mean hcwever that stronger infrastructural support

will have tc  be piven than was nceded to achieve industrialisation

miracles in Furepe and Asia durins the provious decades,

The needed support shculd come not cnly as assistance with provision of
tangible assets hutalsc in frrm of capital provided to finance growth of
in-house technology andacquisitioncf technclogical and commercial infor—
mation, The facility shculd be available te all companics now and established
¢nes but suppert should be grantead selectively only to those applicants

able to establish the merit of their requests, Preferential treatment

should be given +n ~rrmanias iwoPkine in prufered technolrogical sectors in

order to guide industrial development intcpreferred arcas considered
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particularly appropriote for the Greek eccncmy. Such concentraticn of
investnent was cne of the reasons behind the Danish, Japanese and other

success stcries.

As very few if any Greek companies will ever he abtle to compete inter—
nationally in quantity markets their appraach tokrosperity should be
through concentration cn products of special technclogical requirements
which by virtue of modest markets or their pecularities are of no in-

terest tc their bigger international competitors.

Import of technology will remain an important source of know-how., How-
ever unlike in the past the new look company will assimilate the essence

of imported knowledge to build further on it on its own.

Role of mergers in the transformation of the industry needs also to be
mentioned., The fact that as the level of technology increases so does
the amount of money needed in business was already mentioned and it is
obvious therefore that with the increasing technclogical needs also the
size of the company nceds to increase so that larger funds become avai-
lable. Mergers can provide shortcuts to the problem of accelerated
growth and can be used therefore as powerful tool of rapid build-up of
industrial units possessing sufficient resources to finence technology
and innovation at the rate needed in the new environment. Encouragement

of mergers must therefore be a part of the new look pelicy,

In the following paragraphs we shall examine in some detail the points
mentioned here and shall propose measures which will be needed to affect

the required changes,




3. ADVANCED TECHNOLOCY SECTCRS

As mentioned in the Introduction one cf the tasks of this study was to identify
sectors in the Greek industry which should be marked for preferential encoura-
gement and accelerated *tcchnological advancement. This will be done in this

section.

In search for industries which should be recommerded for special promotion we
returned to Tsble 2.2. frem which Table 3.1. was constructed. It will be
observed that this table was arranged for comparison of sectors based on natural
resources of the country with those based on technical skills. The table shows
that the resource oricnted industries are technolcgically stronger than the
skills based sectors and that at the same time they are financially less stable.

In fact the reversc should be the case.

The reasons for thir situation are the usual prcblems of industrial development
stemming from vertical structuring of basic industrie- in~vitable during early
stages of industrialisation when services of technolegy oriented sectors are
not available. Of necessity their financial resources become then spread gver
a wide field of activities auxiliary toc the main stream of their technical
orientation. Suchisituation is tolerable while their products remain simple
and do not require heavy commitements to finance sophisticated techneclogy and
complex production. .When however requirements of their markets and competitive
pressures force transition towards technologically more advanced products greater
concentration of resources in the main stream of business is needed and the
vertical structure has to be abandoned. At that time need arises for basic
industries tc turn to the skills Lased sectors to obtain services which up to

that time werc available within their vertical structures. If this does nct
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take place available financial rescurces become overstretched causing financial

instability which brings with it increased risk of collapse at times of compe-

titive pressures and other distiurbances of markets.

Our table shows that in Grecce this transition has nct teken place or has nct
gone far enocugh. Basic industrics are scen to b severely finsncially strained
and the skills based sectors remain weak and inadequate to provide the needed
services. It is obvious therefore that in the immediate future priority must
be given to accelerated development of skills based industries tc ensure that
missing services become available so as to allow those industries which form
the backbone of Greek industrial structure tc concentrate their attention on

remaining competitive in theirrespective ficlds.

Skillsoriented sectors shown in Table 3.1, each comprisvﬁhide range of industries
and it is obviocus therefor: that encouragement of accelerated development will
have to be given only to?%elected few in order to concentrate “reek technclogic-
al advancement on 1 narrow front commemsurable with national resources, Fur-
thermore industries which should be encouraged should meet twe important crite-
ria namely they should be immediately useful by providing the services needed

by the basic industries and at the sam: time cause sdvancement of those skills
which iﬁ lcng run would cpeﬁ‘way to productien =nd marketing of new advanced

products for which markets will materialisce in foreseable future.

With these parameters in mind results of the evaluation of Greek industry were
considered together wit* trends of world technology and their related markets
(sce Appendix L) and the conclusion was reached that machine construction
pactaging industry and industrial control systems would best meet the stated

conditions., Their products can be immediately useful to the basic industries




and the skillc which they would penerate should be directly applicable to

the advanced products in which Greek industry could spccialise in the future.
The skills which Greck industry particularly needs and which will be emphesised
by the selected industries are in precision enginecring and in electronic and

plastic technologies. Lostie of this argumcnt is shown by the diagram in Fig.3.1.

\ When considering sectors for inclusicn in Table 3.1, chemicals and beverages
were at first included in the first group znd metal products and moter industry
in the second. Howcver the first twe scetors were eliminated on aécount of
their uneven mix which distcrte their data and in the second group, motor
industry was considered cutside further intercst hecause of its transnational
character and metal products because of irrelevance of its *echnology to long
term technolopical advancement of the country. For the same reason only the

electronic component cf elcctrical scctor was taken into account.
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4. CONDITIONS FOR TLCHNOLOGICAL ADVANCEMENT

In the previous section we established the direction where Greek industrial
development should aim. We established that the theust should be towards
development of balancing industries and therefore towards greater technolo-
gical maturity. In this s.ction we shall deal with innovations which are
needed at various lovels of industrial 1life of the country as prec.nditions
of future progress., They concern change of industrial management concepts,
change of approach to industrial investment, easi-r =vailability of techunieal

and related information and points of peneral economic climate of the country.

4,1, Hanage@gnt Outlook

Genericaly industry is 2 grouping of individual enterprises run by their ma-
nagements. The character cf an industry is created by the behaviour of the
constituent enterprises which in turn is determined by the policigs their
managements follow and the decisions they take. Therefore if today Greek
industry is hardly more than a collection of manufacturing workshops de-
pendent on external technological input rather than a coherent grouping of
enterprises unified by sense of technclogical professionalié%fis due to the
past peclicies prevailing in the Greck industries which saw no need for
investment in independent technological knowloedge. This situation is not
unique. It is a phase of industrial development through which many countries
have passod on their way to greater industrial prosperity. It suits a par-
ticularly stage of cconomic development when industrial production per se

is more important than the quality of poods produced and it can persist as

long as the markats of the industry are protuctrd by tariff walls. Sooner
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or late however this infancy stage has tc give way tc - more mature way of
industrial life when for political or other reasons tariff walls cCre down
and entsrprises have tc learn to defend themsclves by innovative changes.
When this point is rvachvd the onesided depondence on external sources of
technology has to be augmented by home grown know-how. This is where Greek

industry stands today.

The idea of home grown technology is 4 new concept for most Greck manufactu~
rers and n.cds to be established in their thinking as the mest important
condition of future survival. Time when imported technology was wastofully
used for production purposes only, needs to be firmly commited to posterity

ar in the coming years morc and more managements must start to regard it

not only as a source of manufacturing instructions but also as a basc of
independent tzchnological work l:ading to modifications and improvements

of the licenced products and to their eventual replicement by new independently

derived products.

To this end most companics will have to accept the neccessity of employing
professionally qualificd engineers in far rreater numbers than so far and
to providakacilities and rcgular budgets to support their work. In wastern
countries anything up to 15% of companies incomes is spent on this purpose.
In Greoece more modcst wxpenditure may initially suffico but it will have

to be establish.d as rogular cxpenditur. in companics budgets and the cost
will have to be included in the pricing structure of finished products

in the same way as they ars treated in the industrialised countrics, If
then Greek prices become uncompetitiv.. manufacturing costs will have to

be reduced through greater managrment efficicncy for which there is an




amplz scopc as wi have seen in Section 2,

Introduction of higher tochnolopies will not affeet only the technical
side of operations of companies howcver. Managements will have te change
many other cotabiished concepts and practices. Thus for cxample they
will have to adopt ncw mothods of financial management to cope with the
more complex investment patterns resulting from the long term character
of technology investments, With investments commited over longer periods
greater need for business planning and for grcater management discipline
will arisc.. As investment periods increase with the rising levels of
technology ever inereasing demands on the quality of management will be
made. Therefore introduction of higher teochnolegics can be ceen as a
tip of an iceberg of changes affecting in due course the whole manage-
ment structure of companies and it will be only those¢ enterprises where
managements arc found willing and capable tco cope with these changes

which will succeed in the new competitive environm:nt of th. future.

It can be argued that at times of persistent high rates of inflation

the proposed investments cannot be found er would b: at best impractical.
The answer to such arsuments is that it depends whethoer short or long
term vicw is taken, Those who take the short term view invest their
money in the reil estate of Athens. Those who arc more farsighted and
who are more confident of their own capabilitics will invest in the
technoloyy of their companies., Time is not very far when in the vake

of Greek membership of the EEC such investments will be well recognised
by financial analysts when valuations of companies arc made for issue

of sharas or on take-over bids., These who invested in their tochnology

will be the winners,
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4.2. Availability of Capital

Technological knowledge is 2 commodity witl: » price. The higher the
technology the higher the pric. and the gr-ater investments ire needod
to make use of it. Cost of acquiring t.chnolofy was stressed in the

previcus sub-section. Hure we shall stress the cost of its handling.

When products are technolcgically simple they can be mads quickly by
simple means and the amount of werkineg capital for unit cutput is low.
As the complexity of products increases, the lavel of required working
capital increases tco. More advanced products require greater stocks
of components, products necd tc spend more time or the production linc
etc, etc. Reasons for extra capital will vary with particular products
but whatever they are, the fact is that as the teshnolery of products
increases the ratio of working capital t~ other assets changes to the
point when working capital may beccome the larger of the two. In some

industries like in computcrs for instance the amount of working capiwal

may exceed the level ¢f other assets several times.

Effects of higher t:chnolesv on the chanpge of financial needs of industry
pemain unappreciated by the financial authoritics in Greece. Institutions
still see financial neceds of the industry in the light of 30 years ago

when new factory to manufacture simple items lik. screws was an industrial
event. They appear oblivious te the chanpe which has taken place since and
seem ignorant of the nature of technological development. 43 a conse-
quence Greck companins attempting to move with the tines and needing more

working capital to fiance higher technology products are finding themselves
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unable to raisc loans from the banks since the banks have not comprehended
the role of highor working capital in nodern industry. This ignorance necds

to be corrected if procress towards higher tochnelepy is t- be made.

Equally important is ths cxagerated srientation of industrial financing
towards new industrics. Such sinclemind dnegswas understandable again some
30 years 290 when therce was hardly ony industry in the country., Teday the
situation is different however. While the need to encourage new enterprisas
remiins there is alsce need to support the rrowth of the existing ones which
nued additicnal investments to support their more demanding technologiecs.
Existing investmont policies tzke ne notice of this situation which if not
checked will load te technolegical starnation at the time when innovation
through higher techrologics becomes particularly vital for many Greek

companics.

Greck institutional financinc falls short of the needs of the industrv on

yet another point namely on the very conscrvative approach to investment
risks. By providing loans only arainst rcal estiate puarantecs and ignoring
technological and entorproneurinl quolitics of compani:ss sceking loans the
cystem fails te provid. true venturs capital without which technological
growth is not possiblc, “his conzo.prv.tiv. atrtitude  can perhaps be under-
stood where comm.rcinl banks ar.e concorncd but 2re sinrularly counterproduct-
ive in the case of OTVe and ETEVA which by the nature of their purposc
should show tatally difforent attitud.. The wiy these two organisations
operate makos nn differcnce betweon their terms and the terms offered by

ordinary banks, Thepefare with money market in its infancy Greck industry

his ne recoursae to floxible financing of progressive ventures.
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It could be arpucd that once Grecce is member of the Community, EEC banks
may fill the gap and that thercfore the situation is likaly to be corrected
without any specific action =f the Greck Government. While this could be
assumed it is hard tn sce any enthusiasm of forcoien banks te do businoss
with Greek borrowers whose cquity/debt ratio is about three timss worsc
than the ratios of customers with whom they are used to deal in other EEC
countries. Therefore the future of the Grick industry is likely to romain
in the hands of the Greck Government and the rate of progress towards higher
technology will much depend on the measures the Government takes. If the
be
Government choos:s to irncre the situation the pruyress wilifery slow if
any. Greck industry is simply in nc position to finanee deveiopment of its
technology unaided since the surpluses which shnuld renerate funds for such

development arc diverted in the prescent circumstances tc the banks to ser-

vice excessive borrcwings.

Apart from the problims just discuss.d companics in scme sectors suffer an
additional difficulty of having te finance the trads which distributes their
products. The practice scems particularly froguent in the consumer goods
sectors where months lony credits to the traders create serious additional
diversion of funds which shruld boe used for investmant in technolory and
growth., This appears yzt another cas. of infrastructural weakness which

calls for corrective action,

4.3. Technclogy Atmosphore

Apart from [orward oricnted management outlonk and availability of capital,

pride in technolopical achicvement is an additional foree which drives
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technclzogical advincement in industrialised ccuntrics. Net surprizingly
there is fir too little of this feoeldng in Grouce as prescnce of profoes-
sional engincaers in industry is limited and their professicnal organisat-
ion iacks influcnce. Therefore some focal print(s) of advanced industrial
technelopy is (are) necded whers engine.rs working in company confidential
cavirenments could exchange and compare practlceal experience at prefessional
level and establish themselves s influential pressure group(s) with in-
a
dustrial leaders and the Governmunt to halp to createf'technelofy atmes-

pherc' in the Greck industrial life.

The facal point(s) could frow out of present academic institutions provid-
ing that the institutions werc preparced to ro-mould tbemsclves on the pat-
tern of technical universities in industrialiscd countries. They would
have to shed their concept of splendid exclusivencess and their burcaucratic
practices to be able to play more constructive rele.  Alternatively the new
infractructural authority proposed in Scerion 7 could become tho focal point.
However whatever the form the focal point(s) should be so constituted as

to create steady but at all times realistic pull on technologicil advance-
ments at enterprisc level. The influence should b continuously abeve the
current state of technalosy in Greeco but the: amount of pressurc sheould
always remain within the absorption <ipacity of the industry. Main areas
of activitics should bo the key toechnoloyies identificd in Scction 3 namely

presicien engincering, plastics and clectronics.

4.4, Industrial Intclliponce

Whatover prosress towards homoe grown tochnology may materialine, dependance

on forcisn tochneloyry canmot be (liminated. Imports of toechnolegy play im=




portant role in oven the most developed countires filling gaps in preduct
ranges which would b vnocenomical tc covor through local cffort., Feor
smaller or less developod countries with only limitcd rosources imports of
technoleogy are essential moans of achiceving balance botween the narrow
ficlds in which they can afford te fincanco cripiinal development and broad-
er rzquirements of thoir industrics. Tochnology imports will therefore
remain an important source of know-hew in Greece though in the future em-
phasis will necd to be on its use for developemtn ~f local technelogical
bagc., This aspect will complicate negctiations of future licencing agree-

ments and suitable licensors will be mor difficult te find.

Buying t:chnolory is lik.. shopping for anvthing else and the knowledge of
the market is  important. In industrially maturce countries large companices
keep dossiers on potential tochnology sources to ensure best buy when occas-
sions arise and smeller companies buy relevant information frem data banks
operated by government agencies or as private ventur.s, In Grecce there

is nc such informatvion available and in tho past purchases wers made on

the hasis of more or less casual contacts rather than on the basis of in-
formed choice:, To improve the situation technology intcllijence centre
needs to be sct up within the programme «~f :ncourarement of higher techno-
logies to provide the noeded informotion, Jccoordingly provisizn was made

in the concept of the new infrastructural autherity recommended in Scetion 7
for establishmont of a1 datz bank within its erganisation. Concept of

possible data bank is descrihbed in Apprndix F,
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. L sub=paragraph . .
Since writing this activities ~f the Documentation Department

cf the Greek Productivity Centre came tc %he knowledge of the authors.
Time has not permitted to compar: the activities with the information

flow requirements descrited in this document but it would seem that

activities of the Department could be modified to accommodate our pro-

posals should thesc not be adequatly covered by its vresent work.

4.5, Rele of the Governmanc

It should be cbvious from what has been said sc far that the rate of
mcdernisation of the Greek industry will depend on how much Greek Govern-
ment decides to do about it. Investment peolicies of the banks and setting
up of organisations tc promete technelogy will depend directly on govern-
ment policies and even the necescery change of management outlock at enter-
prise level can be much influonced by powvernment actions, This however

is net all. Gevernment will alsn 1Ave tn ocreate trading conditicns of
greater stability than the industry vxpericnced in recent years bofore
serinus progress towards higher technolepy can take place. Also procure-
ment policics »f itz own departments and those of pubklic authcrities should
be changed t use publ!: hardwarc rcquirements as stimulants of teehnciogi-

cal development of the Greek industry o~ a greater degree than so far,

Importance of trading stability for innovation will be appreciated when
it is realised that it is not possible for a prudent manufacturer to

exposc himsclf to risks and uncertaintics which innovations invelve

unless he ean consider them apainst predictable results of his routine

] . . .
L ' operations., Therefor. government actions must cnsur: triding stability
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before innovative investments become practical. Frequent ~eversals of
policies which have been disturbing conditiocns -f trade ia Greece for
some time created in fact peowerful lissiueentives for any innevative
investment. The situaticn calls for urpent reappraisal and more consi-

dered actiocns by the Government in the future,

Picture of use of public prccurements as stimulants of industrial develop-
ment is a picture of wasted (ppertunitics. Whereas in all industrialised
countries the strength of industri=zl tcchrology was built or cpportunities
created by public procurements in Greoce such cpportunities have been
largely missed because of the preference of the procuring authorities to

buy equipments of foreicn crivin. It would be most resretable if this

" practice was not chacked in future. Public procurcments will become en-

creasingly impertant for technolegicnl advance of Greek industry as the

technology level of its producte rises,
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5. PRODUCT PROPOSALS

We have concluded in the previous sections that apart from new managerial
outllok end re-orientation of infrastiuctural support the Greek industry
needs to master three key technologies namely precision engineering,
plastics and electronics to a far greater degree thian hitherto as the

first step towards greater technological emancipation. We also thought
that this should be achieved through an early emphesis on encouregement

of balancing industries because of the beneficial effect their growth
should have on further development of primary sectors. We however also
thought that this emphesis should not be to the ex®lusion of advanced
sectors where parallel encouragement should also be given in cases when
opportunities and enterpreneurial skills promise technological progress
through successful ventures. In this section threfore we shall examine all
sectors earmarked =-rlier {Fig.3.1.) for spscial attention and shall attempt
to identify products and activities which should be -ncouraged to
contribute effectively to long term technological growth while also
promising commercially sound investments. It has to be stressed hnwever
that all proposals made here are no more than informed comjectures since

no market research was ~irt of the study and that therefore full nqarket

evaluation will be needed beforc any of them can be seriously taken up.

5.1. Machine Construction

This industry plays the principal role in the development of precision
engineering skills which are increasingly nceded by all sectors of

industry as the quality of their products rises. Without these skills

no progress towards higher technology is possible,
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From the results of our analysis of the Greek industry it appears that

in Greece precision engineering skills are of only limited quality and
that those which exist are not proprlv utiliscd. Instead opportunities
for precision engineering products -reated by réquirements of other
sectors of the Greek industry benefit imported products. The situation
therefore calls for serious re-appraisal and for long term development
programme to create new level of skills and technology which could then
creatively interact with technologies of other sectors to produce
industrial advancement along a broad front. Such programme requiring

say five to seven years to produce results could not however be supported
by the industry alone and would require government sponcorship and
organisation specially appointed to implement it. Since at present there
is no organisation in Greece which could undertake the task proposal will

be made in Sections 6 and 7 tc establish it.

Ideally programme of development of precision enginering skills should

be implemented through sponsored development of a2 range of proprietory
Greek machine tools starting say with simple drilling machines and
progressing to numerically contrcled automata and machining centres.
However the size¢ of the Greck market and the market conditions for machine
tools world wide impose severe prletical constraits on such approach

and are likely to limit its scopc in terms of commercially promising
machines to the point where its usefulness could be called in question.
Therefore full cost anciysis of thir approach coupled with close market

investigations is needed before practical programme could be conceived.




Considering these limitations, sponsorship of packaging
machinery discussed in the next sub-s.ction could offer an alternative

since precision engineering plays an important role also in that sector.

Although development of precision engineering skills could be served by
a pacraging industry programme this approach would not have th: same

balancing effect and could therefore be coupled with limited objective

programmes serving machine construction more directly.

One such programme could concern production of original
Greek single and multi-blade cutting tools for metal and stone working
applications. Reconditioning and medurnisation of expensive obsclescent
and obsolete textile machinery recovered from the manufactures could

offer another approach. Further possibilities could no doubt be found.

In parallel with the long term multi-product programmes single-product

ventures could be sponsored when opportunitics arose. For example

electric power tools with their attachements and a range of clectrical
both .

welding equipment/scem to offer immediate possibilities., Also sulected

items of construction industry machincry could be considered for early

sponsorship,

5.2. Packaging

Packaging industry depends almcst equally on all three key technologies
identified earlier. It deponds on precision engincering for design and

construction of its spcecialised machinery, on plastic technology for
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packaging materizls and on electronics for functicnzl contrels. Its
encouragement offers therefore an ¢xcellent opportunity for allreund

technological progress.

Packaging industry also provides vital services for fcod processing and
other consumer industries important for Oreek cconomy. S far these
services have not been available in Greeer since this sector dees not
exist in the country in any reccgnisable form and the packaging problems
are dealt with on an 2d hoc basis by the manufacturecrs of the packaged
products themselves with notable lack of professionalism and often

demaging effect on consumer appeal of their products.

Encouragement to develop packeping industry in JSreece as o sector in its
own right would therefore serve not only long term programme of developing
the key technclogiss in the country but it weuld also meet real short

term needs of the existing industries.

As in the -ase of machine construction industry implementation of a

development programme is seen as infrastructural responsibility and its
new /

implementation would logically be the responsibility of the /development

authority mentioned in the nrevicus sub-section,

Development programme of the packaging industry should start with a
analysis of packaging techniques and their relevance to various industries
in Greece, Similarities between the requirements of manufacturers of
different products should lead to identification of items of packaging

machinery best suited for sponsored production in Grecce, Relatively
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simple machines performing labelling, £illing or wrapping would probably

be the early candidates for ~2rly Srezk croducticn.

Apart from the packaginy machinery itself packaging industry programme
would alsc cover design and production of packaging Items such as wraps,

trays, containers,palletising boxes ~tc of suitibla cost and appearanao,

tre

To this end design end construction of

[

niection moulding presses and
plastics extrusion machirery and their tools would come within the scope

of the programmc to tho benefit of the whole of the plastics industry

in Greece,

The programme would also need o concern itself with properties of
materials from which packaging items are made, General public awarness
of environmental degradation caused by plastic refuse is changing social
acceptability of many packaging items used in the past bccauss of their
weather resistant characteristics. Substitut:s th refore will have to
be found or new forms of packaging engineerced or even new weather
degradable materials developed. Uses of plastic~aluminium laminates
which could be of considerable sipnificance to Gresk industry could

come into prominance in this connecticon., Alsc pessibilities of recycling

used packaging items should be studind,

Stimulation of el-uctronic technolory which packaging industry alsc
generates because of the contrsl requirements of its machinery falls
within the scope of industrial centrols and will therefore be covered

in the following sub-section,

'Y




5.3. Industrial Contrcls

g

Most items of advanced hardware incorporate control facilities of scme

kind as part of their integral desion. Familiarity with industrial

control techniques neads thercfore to complement every expertise aspiring
towards higher technolegics. Modern industrial controls are encreasingly
based on electronic toechnalcey. Encour.gement of the sector can therefore
serve the future of theo Groek industry in two ways; by creation of services
which will be inereasingly required by other industrial sectors and by

¥

laying foundations technology base which will have strong effect on

industrial development in the future.

Because of the characteristics of medern «lectronic technolegy Greek
development programme in this sector should concentrate on familiurisation
with functional meduli available frowm intornational manufacturers and

on their applications in control systems. ¢kills alsc should be acquired
in thick and thin film techriques to deal with circuit requirements for
which ready made moduli offered no soluticn., Initial concentration on
controls suitable for packaging and machine construction should give way
in tim= to general applications in 211 industrics. Should the ideca of
reconditicmning cof textile machinery as part of the precision enginecring
programme be taken up cunsiderable scope for early specialisation would
open, Scope also could open for sponsership of special test equipment
ecarly in the programme since regular work would require complex tests

and measurments to be perforped causing instrument expertise to

accummulate,
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To develop the sccter and its technology long term programme comparable
to programmes proposed for the twe sectorsdisoussed earlier will be
required. Its orientation should be complementary with their aims.
All three programmes should threrefore becom2 the responsibility cof the

new technology development authority.

5.4, Information Communicatizn and Processing

Until recently communicaticns and dat: processing were two distinet
industries though both based on clectronic technrlogy. Development of
integrated circuits and new system concepts of clectronic hardware changed
however this divisiorn and started process of merging the twe industries

into a single high technolopy sector and 2 single market.

Sales of communication equipment have long traditicn in Greece and
inspite of the domination by multinational companies of this market some
technclogical experience exists in Or-cce in 3 wider field. Sales of
data processing equipment on the other hand have been limited because
the systems based on the clder technclogy were toc large and expensive
for the generally low level of econcmic activity in the ccuntry, This

however is expected to change,

Cenvergence of the twe classes of hardware and the consequent emergence
cf cheap dual function ecquipment will »oen access tn numerous communica-
tion/information processing applications which as separate functioms could
not have been economically met in the past, This and the low cost of

the new equipments will oper now significant market on which new advanced
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technolegy sector cof the Creek industry could be built. Increased
economic activity resulting from the Creek membership of the EEC should

provide an. additional bocst t¢ this development.

Combination of technclogical experience built on the basis of the
programmes discussed in the previcus sub-sections together with the
communication know-how available in the ceountry should be the key to

the development of this sector. Like in the case of industrial controls
the hardware will rely cn integrated technology mcdular sub-assemblies
but functional design of individual items of equipment will require
broader conceptual understranding of systems thoy were designed tc serve,
New system engineering concepts will therefore to be learned opening

further technological horizons in Greece.

Very wide range of products comecs within the competence of this sector
though great many will not be practic2l in the Greel” -context either for
technical or commercial reasons. But the width of the field will give
opportunities for a number of characteristic products aimed at marrow
market slots. Clever design, superiority of performance or price or
orientation towards pocularities of the local market are the points on
which Greek manufacturers cculd enter the field. Rationalisation of
werk in government departments and in offices of public authorities
could be particularly rewarding scurce of ideas for special equipment
ventures, Bulk of applicatien should come however from the industry and
commerce. Up-dating of private communication facilities, need for better
financial contrsl, encreasing volumes of commercial information etc will

usher the demand,
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Development and marketing costs of equipment in this category will be
censidereable and infrastructural incentives will be needed tc enccurage
enterepreneurs tc lock for business in this new field and to risk
investment in its products. Services ~f the new development authority
should again meet this nes?!. Incentives which it shoull offer are

discribed in Section 7.

While focusing -n the new c¢ppcrtunities which the convergence of
communicaticn and data processing technolopies will create the traditio-
nal cermunication fisld should not be everlocked particularly as the
requirements of OTE are potentially powerful vehicle of progress.
Modernisatinon and extentions of the line switching plant, call for
additional equipment to encrsase the capacity of transmission lines

and the growing use of mobile communication systems will be continuously
~ffering opportunities. It is regretable that se far OTE could not make
its requircments a more effective vehicle of loeal technclogical progress.

It is to be hoped that mere perhans will be dene in the future.

5.5. Environmental Control

Due to rapidly deteriorating envircenmental conditions presure has grown
in the werld to reverse the trend. Concepts of environmental quality
have bzen created and measur«s to stop and/or prevent pollution defined,
To ensure complience analyfical instruments are necded 2t the source and
monitors placed in the onvironment, Both equipments depend on techniques
related tc industrial controls and on conceptual designs bordering on

communication/processing hardware. Envircmental controls offer therefore
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natural extention of activities recommended in the previous sub-secticns.

Related to equipment designed to contrcl open air pellution is equipment

to control the gquality of envirunment in factories and other situations

where employees may be exposad to cenditions constituting risk to their
health. With increasiny awareness cf business tc its social responsibilities
the range of applications and the demand for this type of equipment is
rapidly increasing.This will offer cppertunities for further extension of

technoleogical experience in Greece.

Growing risks to preperty due to encreasing urban viclence are creating
yet another opportunity to cxpand related activities. Whole family of
systems designed to supervise safety cof property have recently reached
the markets and their numbers and applications will grow to provide new

outlets for hardware based on contrcl technology.

5.6. Energy Management

LR appiups < Puipighaiguy

Political consequences of depehdancy on oil as the most widely used source
of energy call for conservation on cne hand and for development of
alternatives on the other. Both aspects create opportunities for new
precducts which could be used to serve further technelogical advancement

of the Greek Industry.

Ammong the energy conservation products insulating building materials
and efficient space hcating systems will be prominent. Advances in plastic
technology will play an important role in the development of suitable

construction materials while engineering technology will be called upon tc




design satisfactery heat management systems based on heat pumps, sun panels
and other techniques. Both aroas are probably within the technolopical
capacity of the Creek industry oven 2t its presont level of technology

but financial risks inv~lved in the develepment of sriginal preducts are
preventing action. Risk-sharins assistance from an infrastructural
authcrity could be all that is needed in this case, Suitable forms of
assistanc: are propossed in Section 7. Rising of oblizatory standards

of insulation and heatins i buildinecs and thUus creatine additional

market for heat conservaticn products could be another way of stimulating

action.

As for alternative energy sourcos initiative or sponsorship are needed

by the Government or its arencics, Wind, ocean and sun energy convertors
all seem to cffer oppertunitics for lony term investment and technological
advancement as Greece is well endewed with all sources of natural encrgy
and its territorial character calls for hipghly distributed generaticn

of power. Experiments with desipn and employment of modern aercogencpators
should be within the techneclogical capability ¢f the Greck industry and
would seem very apprepriate in a cruntry with leng tradition of windmills.,
Government should define its policy on this subject and assign well defined
project to DEH or & srecialised agoncy to lead development werk and

ensure that Greek industry benefits from new cpportunitics,

The projected experiments with the photaoveltaic plant at the island of

Crete and elsewhzre by the MNati.nal Encrgy Cruneil will he worthwhile

events  from which Crocer may pet uzeful p Ul lieity bur the Greek




43,

Industry is unlik<ly tr benefit since *h invalved technolsry fs

bey:nd its scopo.

Work on bismgas dirostors on! or o ooriented

wer sourcts F long
term projects weuld alse seem apprapriate in 2 country with agro=based

ccocnomy. Processes for conversion of vegetable oils in diesel fuels

should be of particular interest.




uy,

6. NEEDED MEASURES

In the previous secticns we learned much abeut the shortcomings of the
Greek industry and the reasons for i1tz present state. Te suit the -dis-
cussicn the weaknesses waere described in conceptual terms. Remedial
acticns ware implied but not defined. This will be done in the raragraphs
ecific measures will P preposed to offect the

of this section where s

nceded improvements.

Broadly the measures can be divided in twe preups nam:-ly measures which
lay within the functions of the CGevermment and measures which nead to
i

e teken by individual irdustrizl ranagements. The twe groups will be

discussced senarately in the sub-ssctions which follow,

6.1. Ey the Geovernrent

Seasures recommended here should provide practical neans of encrurap-
i ~nd promctine technologic-l iancvaticrn amons Op -k manufacturcrs

ant shruld help to creat: an atmesphere in which  fears of the ®visks
which imnovations wnt2i1 weuld Lo Filancod out by the sensc of iluevita-
bility of imnovatirn as the mosns ~F supeival in the competitive en-
vircnment of EEC. The propesals  ¢oncern inctitutional facilities

5 eould B minimised and adminis-

through which the unterprencurial ris
trative policics throuph which the i-nlement tion of the innovative

process coul! he discretely directed.

6.1.1, Technolorical Development

Greek industrial infrastructure does not encourace technological pro-

press. In thiz respect Greece will stan unigue ameng EEC ccuntries




£
e
.

where institutions soonsoring technological progress of their resrecti-
ve naticnal industries are not onlvy well established but enjov pricrity

attention of the governments,

To modernise industrial infrastructure Crecl. Scvermnent needs to set

up an authority designed to assi:: individual enterpriscs with develop-
ment of their technelogy bases throush assistance with developrent,
design and ~roduction cf new Lronrietary ~roducts and through sharing
financial risks invelved in innovative ventures. The authority which

will be further refered te ac the Proeduct Development Authcrity will

be described in detail in Section 7.

Apart from the Autheority representative Lody or podies of prefessional

N

engineering opinion should he created within the modermisced infrastruct-
ure  to advise the Gevernment and te influence industrialists on nat-
ters concerning industrial policies. The propcsed authority could

serve this purpcse asart from its main functicrn,and operations of

technical universities should be roviewed and modernised to fill this

need.

Greater concern fer the quality of their products nseds to be created
among manufacturers. Drawing on practices cstablished in other coun-
trics concept of 'Ouality Label' should Le adopted to force manufactu-
rers to improve their techneleyy through extra cempetitive pressures

which the Lahbel creates.,

6.1.2. Climate for Prcgress

It was stated in Secticn 4 that technclepical innovadion in Industry
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can take place only under conditicns where inncvative risks are balane-
ed by confidence in steady Lusiness conditiens. Such conditions de nct
exist in Greece at rresent. TFreguent chan,-s ¢f industrial pelicices
during recent ycars created atmesphere of uncertzinly and the Govern-
ment will have tc reccnsider the mochanisr of its pelicy making to rem-
medy the situaticn. Future ~clicy decisicns thould bear in mind the
need for mutual trust between the Government and industry sc that the
industry in confident knowled,e of Gevernment safeguarding its In-
terests can embrace the risks of technclogical expansion. In the
future policies affecting the trading conditions of the industry should
be ferrulated on a plannine seriod basis and changes within these pe-
riods should Lo aveided. In such excepticmal casaes where aveldance
could be impossitle,changes should be discussed with the industry

well ahead cf their coming in force se as to allow the industry teo

take measures te protect its operating results.,

Lfpart from the econoﬁic factors rrestige often plays an imprortant role
in decisicns aff:cting Innovative progress and in many countries govern-
ments created prestiyeous schemes te whic. industrial enterrrises ace
admitted in recognition of their Iinnavative achicvements, The deserving
enterprises are then allowed to use some distin;-uishing insignia on
their produsts,cn their stationery, seme conspicusus flags on their

buildings etc.

In scme countries membershir »~f such schemes entails practical advantages

such as tax allowances and preferential access tc borrowings.

vYhatever the details of such schemes,the role they can nlay in creaticn




of climate conducive to innovation has been preved many tires and the
Greek Gevernment should censider the idea. To sult Greek conditicns
concept of sdvanced Technolngy Fnterprises (ATE) cculd he created and

the awards ceremoniously ann-unced with full media publicity on important
naticnal days like the Independence or 'Ochi' Days. Yardstick for

such awards would be the quality of original inncvaticns to their pre-
ducts, preduction metheds or management techniques. The proposed

Product Development Authority could devise the

rules and judge the merits of arplications for awards.

6,1,3., Financial !leasures

Policies centroling availapbility of capital for industrial develcpment
need drastic revisicn in the liyht of hisher technolosy requirements
described in Sectien 4. Although the nceds of sor. of the more signi-
ficant ventures cculd be met in the future !y the Preduct Development
Authority under its risk-sharing schemes the bulk of intustry will

for
remain dependent on more cenventicnal scupces of financing/their techno-
logical penetration. Fnr this rurpese rractices of ITVA and DTEVA must
come under close scrutinv and er e ruch modernised, Also operaticns
of Stock Exchange should be develope” to ~lay a rele by creatiny faci-
lities for small Investors to particirate in techmological develop-
ment of the industrv. FPor this rujose the U5 scheme of Small Business

Investment Companies should e studied and venture carital sceieties

floated with the Governmnent assistance.

To insure steady rrewth and te rermove the risks stemming from financial

instability pointed out in fection 2 the unfavourable equity-to-debt
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ratio prevailing in the Greek industry needs to Le brought more in line
with the practices of the EEC countries. 4ll new industrial lerislation

should bte formulated with this in mind.

Selective tax allowances should =z considered as an additicnal device
tc encourage innovative investrments. Srecilally faveurablc concessicns
could be given to innovative com aniws as mecans of directin; industrial
develorment towards the preferredtcchnolegiec, Investrents designed tc
improve productivity of labour sheuld L= narticularly favcurably rated
for tax allowances to encourage mods=rmisaticn of -reduction. Profits
derived from sales of products entirely engineered by manufacturers
witheut any technology imrort cculd be exemted frem taxes altogether
for specified periods of tim:. st the sar: time losses incuﬁed by such
prcducts could be made elifible as claims against perscnal tax liabi-
lities of enterpreneurs and shareholders to wncourare greater willing-

ness to take inmnovative risks, Product Develepment Authority cculd he

the arbiter in granting the 'Inn~vative Company’ status.

Finally re-structuriny of borrowing facilitiez for trade is needed in
order to terminate financial derendence of traders on manufacturars
whese products they distribute in order te free manufacturers resources
for investment in technolegical develorment and industrial rowth rather

than in finished products sitting on traders sheives.

6.1.4, HMarket Oprortunitics

The present practice by fovernment departments and rublic corporations

of awarding contracts on international basis to the lowest bidders should
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be revised in favour of uwsing ;ul lic nrecurercnts to a3sist develcrment
of (reek technslory. Teo this =nd all -rocuring: zutherities should sot
up small groups of ungineers to study how dreck ranufacturcrs could bost
benefit rrem technical renud or; anisatl these frour s
should be inderendent of cizho ~r th: - urchasinc- Jdovart-

ments of the authorities concerned and shoulld rorort divectly to the owe-
cutives concerned witn procurer:nt -olicics. lncopendentiy frem acti-
vities ~f these rrours techrical an:d ~rocurcment de;artments should gon-
sider alternative wavs of rrocurerent sush as plicine of dovelopment con-
tracts fcllowed Ly clozed Lide for regular harduare contracts,
The Ccvernront should study the ressibility of u
of administrative practices in its own departments and
puilic comranirs #s a [ot'ntial scurce ~f industrial develorment. Tor
example the Government 0 & it (Crpanisatien and fetheds) specialists
could study revernment accounting and administrative Lysz+tems and
sirilar zystems of -wmlic corsanies with the view of up-dating cxist-
ing yractices throush use ~f common then could
he desirnedd and m 7 ranufacturers.  Pany routine office ;ra-
ctices such as filing, nandlin- of correspondence and lar activi
ties cnuld o treatea in this vay to provide teady flow of stipull
of technel cal s rocress,

|
To alleviat: the liwitatieons of :nt shculd im-
prove the comptitiviness ~f ti. wcatahlishing Export

Cuarantee nuthority.

the ruthority would f

By givings short tern credits to foreign huyers

rec oxoorters fror the prasent disadvantag: they
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suffer when competiny against menufacturers from countries where export-
ers enjoy such suprort. Apart from assuring the exporter of receiving
early payment, transfer of his risks to the &Lutherity would encourage
greater number of enterprenecurs to ventur< in foreign trading. The
Authority could also exercise suzerviscry function by ensuring that
only products of certain minimrum quality are exrorted and that respect-

able image of Greek preducts is built abroad.

6.1.5. Training

Quality of technical education needs to be improved and its crientation
more closely focused on practical needs of the industry. Facilities
for up-dating and post-school training of industrial nersomnel should
be increased in numbers and quality and greater number of people should
be encouraged to attend. Courses, conferences and seminars on industry
related subjects should be more numerous. Internaticral events on in-
dustrial and business management, on production engineering and on ad-
vanced technologies should ke staged by Greek rrofessional bodies and

speakers of intermational reputation should bte invited to attend.

6.1.6., Bureaucracy

Government aprroach to the administration cof its industry should be
reviewed, Bureaucratic concents should give way to simple jurroseful
measures, Services of minagement consultants of intermational repu-
tation should be obtained to make suitable proposals. Staffing of

posts in direct contact with industry should receive particular atten-

tion and only people with business like aptitudes chould be appointed,




£.2. By the Industry

Deficiencics of performance of Greek industry were alrcady discussed in
Sections 2 and 4. This sub-section will thercforc only summarise what

was already said and state explicitly what might have been implied.

6.2.1. Technelogy Base

So far Greek industry has been coperating with minimum technclogical know-
ledge limiting its activities to reproduction of products designed else-
where and traiis tharefore behind industrics of the Community which Greece
is about to 3Join. Since ability to inncvate ahead of competition is the
only guarantce of long term survival and since innovaticn withcut sound
technology base is not possible Greck industry has to improve its technolo-
gy base. To this end future licenmsing zggreemonts should focus on transfer
of technology rather than on transfer of a trade mark and agreements should
be made only with licensors preparcd to coeperate in this respect. But
above all individual companics have te ipvest in D & D (Design and Develop-
ment) facilities and empley properly qunlified engineers able to create
original technological know-how which will allow them teo innovate on their
own initiative in quick response to cempetitive pressures which they will

encounter,

€.2.2. Quality of Managem:ont

In order to survive in thc EEC envircnment efficiency of Greek manufactur-
ers will have to become comparable with efficicncies of their EEC counter-
parts. Managements will have tc learn to run their business on the basis

of achicving annual objectives rather than in the laissez-faire manner

which seems to prevail at present.
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Toc achieve results of EEC standards all rmanagement funcricns will have
to be perferme< with greater accuracy thar so far and an overall control
will need tc he excerciss:é tc ensure that higher nerforrance of all fun-
ctions is maintained zt all tires. Senior managers will have to free
themselves from day-by-day crerations where their interest is mestly

at present in order tc execrcise overzll control. For this purrcse
greater delegation of responsibilities within management structures of
enterprises will have teo take placc and eppointments of mid-management

executives will have te beccme an accepted practice.

Attention will have tc be paid to irprovement of all management functiens

discussed in 3ection Z. However nroductivity of labcur ané financial i

resources must be cf prime concerni. EBetter directicn of labour and

provisicn of more efficient tcols will become increasingly important

as the rate of rising li:cur cocts accelerates under EEC membership.
Financiel resources will nced to concentrate on narrowsr ranges cf
products and deeper penetration of markets &s the force of competition

increases.

Traditionally passive selling practices will have to be abandened in
favour of modern concepts cf zrressive marketing to create new markets
gand to increase shares in existing ones. WNew concepts of quality of
preducts and reliabilitr of deliveries will be also needed tc accoupany

systematic development of markets.

Last but not least the tinancial strengti ¢f companies will need to
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be much altered and far greater sharc of auity invested

trading surpluses lccome available for re-investment and

growth rather than be paid to the banks to scrvice heavy

as at present,

sustained

borrowings
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7. PRODUCT DEVELOPMENT AUTHORITY

Analysis of performancc of the Greck industry and of its future prospects
carried out in the previcus secticns peinted towards lack of indigenous
technology as cne of the main obstructions of satisfactory future develop-
ment. It was observed that te remedy the situeticn corrective actiens will
be neaded by the industry but that at the same time the character of thesc
actions and the present state of industry will require the Government

to take parallcl actien by offering suitable assitance to make technological
innovation more attractive to the industry. Tc this end it was felt that
the Government should adopt an approach well cstablished in many industrial-
ised countrics ~f combining technical and financial aid intc a development
package designed to assist with overcoming technical prcblems encountered

in development of new products while at the same time helping tc ease the
related financial risks. It was suggested therefore that the Government
should launch new infrastructural bedy which could be appropriately named
Product Development Authority. In this section wi: shall describe the manner

in which the Authority should apply itsclf te the task.

7.1 Principals of Opzration

Terms of rcference of the Product Development Authority (PDA) should be to
promote development of tehnologinal kncwledge at the level of industrial
enterprises. As this can be effectively done only through design, develop-
ment and producticn of marketable products PDA would function through

giving assistance tc individual manufacturers endeavouring to innovate

their products, their means of production and their marketing practices.
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Because of the inheront dependence of the Greek industry on imported techno-
logy this assistance should h¢ available not only in cases of original develop-
ment but alse whore orivincl improvements to products based on foreign techno-
logy wzre concerned. It alsc sheuld be available to established manufacturers
as well as thosce starting new business. Essential condition would be presence
of an element of inncvation makine tangible contribution to the technological

and business knowlcdge of the manufacturer.

To serve its purposc PDA would passess engineering development facilities to
assist with technical work of its clients and have access to capital resources
for its risk sharing function. Cooperation with clients would be either on
the basis of their requests cp at PDA's initiative in persuit of long term

policies aimed 2t directing Creek industrial development in particular direction.

PDA's technical assistance would be available at all stages of product develop-
ment from its conceptual design t: finalisaticn of pr-iuction drawings, speci-

fications and methods of manufacture.

Cooperation between the Authority and the manufacturers would be through the work
of design tcams composed of cngineers of beth partics working at the premises

of the manufacturers and backed by the facilitins of the Authority. In cases
where client's product development facilities were inadequate work would

start at the premises of the Authority but would be transfered to the manu-
facturer's plant as soon as  his facilities were brought to the required

standard. Establishment or up-dating of hic devclopment facilities would be

one of the conditions of contract between manufacturers and the Authority.




Because of its government status the Authority wculd be in the positicn
to request assistance from UNIDO or ~ther inter-government instituticns
to strengthen in par&icular circumstances j-int teams by services of
international expsrts. It alsc could rcquest UNIDO ~r other orranisiticons
for assistance with provision of <quipmint and with start-up of its labor-

ateries and workshops.

PDA's assistance would not need tc cover all stages «f the development
process of a product and could apply only to certain stages when SO regucsted

by the client.

To ease financial risks of innovation PDA weuld takc financial stake in
the assisted ventures. This could take many forms as shown by ample ex-
amples of practices of industrial development authorities in other cocuntries

which ~»uld be copied bv PDA.

The simpl _est approach to sharing financial risks of innovation is through jcint
ventures where the authority and the manufacturer share costs of a project

on 50:50 basis until it becomes viable, Then the authopity sells its hold-

ing in the new product to the partner. If the project is = failure the manu-
facturer loses only half of the costs., If the project succeeds the autho-

rity recovers the costs plus market value of its holding. Another way is

for the authority to buy the project in its early stage from the manufacturer
i.e., to provide the development capital and to lease it back to him for
development and expleitation., When the product reaches the market the

manufacturer sells it as sole licensece and pays royalties to the authori-

ty. He alsc may purchase it back any time he wishes. Recirculating leans
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are another well known method usually used to finance production and
marketing of unproven products. Accerding to this concept no interest
is charged until the product sheows viability and then the capital is
retained by the borrower te finence the following volumes of products.
Related to the concept of ro-circulating loan is the practiec of financ-
ing manufacture of pre-preduction medels of expensive complcx items by
the development authority., If the cquipment succeeds the manufacturer

re-pays the capital, If it fails he owes nothing to the authority.

Part of the risk of inncvation {s the cost of development of markets for
new products and therefore PDA should alse provide on a consultation
give

basis informaticn on markets and/assistance with their development.,
Cooperatinn with the Hellenic Export Premotion Organisation in syste-
matic promotion of new industrial products based on proprictory Greek
technolegy should therefore nls. be one of PDA's functicns. Because

cf the innevitable depondence of Greek industry on imported “:chne-

logy PDA should alse be in the position to advise clients on foreipnm

manufacturers interestocd in licenciny agreements,

All PDA activities should be coor’inated within the framework of long
tern: pnlicy ~f strengthening idigoncus technolery base in Greece., Prac-
tical steps towards the goal would be perisdically re-defined in the
light of tzchnological and market conditirns. For that purposce PDA

would need to possess good data base obtained by constant monitoring and

by periodic surveys < f world +ochnolopy ol the related markets,
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PDA could also be assigned some s<condary functicens a.d be instrumental
to implementation of Ffew other suggestions made in the course of this
study. It could for example manage =2quipment development contracts for
the Government and public authorities, should public procurements be
better utilised for advancement »~f the Greek industry in futur-.

ilso should the idea of Advanced Technclagy Enterprise (ATE) awards be
taken up PDA cculd be the arbiter in grariing the awards. Similarly
PDA would be qualified to determine on behalf of tax authorities the
Innovative Company status suggested in Sectieon 6. Finally PDA could
also perform the rcle of focal peint of advanced technelogy mentioned

in Section 4,

7.2. Organization

To give the reader clearcer appreciation of the way PDA is interded to
1unction tentative organisaticn chart is shown in Fipg. 7.1. The diagram
shows that the Authority weculd consist of five functional departments
(four productien departments plus administrative office) and six service
units most of them serving scveral departnents., Heads of the depart-
ments would bc responsible to the Chief Exccutive who in turn would be

responsible to the Board of Dirccters.

Product Development .
0f the four prcuuciien acpartments/{FPD) and Innavation Assistance (I4)

would constitute the core of PDA's activities. PD would be the centre
of technical assistance and IA would perform the risk sharing function.

PD would function through its Product Design facility consisting of a

team of qualified develepment/design engineers, engineering labopratories
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and workshops. Proposals Evaluation unit would be at the centre of
operations of IA department. Its Contracts Management unit would monitor

progress of all assistance contracts of the Authority.

Initially PDA would concentrate its technical assistance on the balanc-
ing industries only but would extend it tc all sectors identified in
Section 3 in due course. Risk sharing assistance would be available to
all sectors right from the start however. It would not need to be couplcd

with techrical cooperaticn.

The remaining two production depariments would function on consultacy
basis. Technology Advisory Services would advise manufacturers on avai-
lability and character of sources of technology abroad and would assist
appropriate government departments with administration of ATE and Innc-
vative Company schemes., It would be also respensible for programmes
related tokDA's#ole as focal point of advanced technology. Commercial
Services d;partment would supply marketing and sales information upon
requests from manufacturers. Services of these dcpartments would be
available against payments of fees, Information held by the two depart-
ments would of course be alsc available for policy planning and other

operational decisions of PDA.

An important source of background information will be the Technology
Data Bank which PDA should establish as a matter of priority to overcome
the serious lack of technological information in the country. It was
hoped that the basis of the Bank could be established within this project

but the task proved too big to be accomplished within the time and re-

sources available., Suitable mothcdelogy was however developed and could




be used by the Authority. Details will be found in 4upendix F.

The last of the functional departments would administer PDA's financial
matters, its personnel and legal aspects of its operations. Publieity
and public reclations should 2lss be one of the functions of this depart-
ment. Publicity in fact would be thc major administrative activity in

the early days of PDA's operations,

The Ctief Executive will b respeonsible for establishment of programmes
of projects within the policies defined by the Beoard and in accordance
with conditions prevailing in th- industry and the markets. His second
major responsibility will be to scll PDA's services to potential clients

and to obtain roscurccs for PDA‘s risk sharing function.

The Board of Directors should be small, say seven members. Three
members could be appeirted ex-officio to represent the interests of the
Government and furthcr three members could be appoinc.d from the in=~
dustrial community on personal merits, The seventh member should be
the Chief Lxecutive. The Board would meet only twice or three times

a year to review prograss. Once a year the Board would review the tar-
gets, operational results nd fininecial position presented by the Chief
Executive It would re-definc policies when necessary.  For reasons of
efficicncy the Chief Executive would have full uxecutive responsibility

alone.

Ideally the Authority should Le establishcd as a public company and it
should operate on profit basis. The profit motive should ensure that

the Authority operates cfficiontly, The results would directly
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contribute towards cxpanzien of its activities. If this concept was not

acceptable within the frarmework of Greek public administration then the
for PDt/

logical place/would be as one of the satcllite organisations of the

Ministry of Industry.

7.3. FProgramme of Work

In the earlier sections we established that the function of PDA should
be to assit manufacturers to develop their own technology base and that
this should be done through assistance and/or sponsorship of design and
manufacture of innovative products. We also concluded that initially
PDA should give greater priority to projects concerning the balancing
scctors but that other sectors depending on the same technoleogies should
not be entirely ignored. Then in Section 5 we proposed number cf pro-
grammes which PDA could follow in particular sectors. However it was
not possible to establish the pricrities of our propesals  as these would
depend on 2 number of factors outside the scope of this study. It was
left therefore to PDi itself to analyse these faotors at the beginning
of its operations and to define its own programme of work on the basis

of our proposals and results of its own ivestigations.

Since staff requirement reflect the character of work performed Table
7.1. was prepared to describe the way PDA's operations could be expected

to develop.

As preparatinon of the work programme will be the first task of the Autho-

rity,Product Develcopment, Commercial Services and the Data Bank will

have to bc staffed early to assemble information necded by the management




Table 7.1.: staff of Product Develcpment Authority
8 ) 5
J [ [
> = >
|7 B B
i o~ [e2]
Managing Director 1 1 1
secretar
© tary z i 1
— 4= J
Product Development
chief 1 1 1 1
engineers 3 3 6 6
technicians i 5 6
secretaries . 1 X
Innovation Assistance
chief 1 1 i
evaluation engineers 2 2
evaluation assistants z 2
contraet engineers 1 1
contract assistants X
secretaries 1 2 2
Technology /idviscry Services
chief 1 1
data bank officers 1 1 1
data bank assistants 3 3 6
secretaries 1 1 1
Commercial Services
chief 1 1 1
marketing officers 3 3 X
marketing assistants X X X
sales officer 1
sales assistants X
secretaries 1 2 2
Administration
accountant 1 1
legal officer 1 1
personnel officer 1 1 1
public relations officer 1 1 1
sccretaries 1 2 2

*

¥ = indicates staffing but ~F unrrodictable numbers l




to make the programme decisions. Presence of a seniopr cfficer in
the Innovation Assistance department will also be needad esrly to prepare
estimates of the size of funds PDA will need for its ~isk sharing invest-
ments and te assist the Managing Director with the
related negotiaticns. In the ddministraticn “department “ublic Relatiens
officer will be required sarlv in the project To make the availability

of PDA's services and their character widelv known,

To estimate the size of PDA's operatiors in viw sccond and subsequent

years 1s more difficult since much will depend »n th: shape of the work

)
O
Fh
+
o
[#]

programme agreed durin: th: fivgt vear. Houever activitics Prod-
uct Development denartment can be cxpected to double in the sccond year
since the development leb~rstorics and the workshops should hecom: opera:
ticnal. With the tichnical facilivy established,applications for assis-
tance should start ceming in during this ycar and thoreforc Innovatioen
Assistance departrment shovli bocom fully staffed. with the Data Bank

—_

well advanced by thon 70 2F

€ aiion

Ty sro. o and Commercial Services

,._
«

"o
N

%]

should become availatj. tc the ¢llenia. Increased supnort from Adminis-

tration will Aalso le needel in the seoond year.

Assuming that vua's policies and projramme o worl will he meady in the
first year question of ife rizi cipirtt. will have o 0v settlod cae’y
in the second yerr to allow the rick siariag coeritions to start.  The
funds could be okiainal fron nitionzl Hudpet either ac a Jrant or on

the basis of agreed bevpewing capacitv, Initial sum butwoen Drs (1980)

100 and 200 million will prebably be nceded.




As for further growth in the third yoar it can anly b¢ assumcd that the
growth would be mainly ir the Froduct Develcpment and Innovaticon Assistance
departments since they will be the main pillars on which the whole con-

cept of PDA will rest.

Estimate of operati.nzl costs hased on the {regcing description will be

found in Appendix G.

7.4, Hellenic Technology Cuntre

Hcllenic Technology Centre (HIC) was cstibiished by decrec of the chaip-
man of Scientific and Research agency of the Ministry of Cocrdination in

January 1980 for the purpcse of prometin, preduct design capacity of the

Greek industry. Its aim is therefore identical h the purpose of the
proposed Product Development Authority and couls fill its reole. However

before this could happen the concepts of HTC's ¢ ations would need to

g

be modified in at least five important points.

{

The first point which would requirs reconciderition concerns the choice

of industriil sectors thr-usrh which assistance shoul? be channalled.

|9

While there is identity of vicews between PDA and HTC concopts that pre-
cision engineering and clectronics arc k.y technolesies needed for furure
progress of Greck industry the plan preposcd by the Centre te strengthen
them through encouragement of aersnautieal cngincering and through desipn
of sophisticated eluctronic hardwar: such as flight simulators ignores
both the immediate needs of the Greck industry and the limitations of its

capability to abscrb new t-chnnlogy. The concept was  ~bviius-

ly conceived with the c¢ye on long term high technolnagy achievements Lut
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the stated approach f2ils to recopnis the oot for Trel industry to Lo

c.nopregramms Wwould

inevitably lend +0 dis o0 Intments o wito o On ot thor band the Th
R

ccncept sl prorcees v ofro o chotn orobiom through onocurare-s

mert of balancing inlustrios sl tanuloTur o of invermodiate

technology is imins ar toacnins the industrs 0 wolk while leaving the

gquestion of running to boodeilt with in the futur. when the walking stage
was accomplizied. Mer. ver spirt irom procision enginecring and electronics
PDA apprcach als- pruvides for strengthening of plastic technology which
was shown by this study to le alse ossential for future industrial growth.

The HTC do=s not inciude plastics sector in its programme.

Absence of fipancial invelvemsnt in projectz of its clients to share thoir

risks of inncvation ir socend point where the concept of the Centre falls

ds of Greck industry. Experiencs of industria

short of practical noc
development authorities in other countrics shows that the risk sharing

technical protilems, In

facility is often more impartant than holp with
b r

fact irn some industrialised countries risk sharing is the only form of
assistance sffercd, Tf its availmbili+tv I3 impertant in the industrialis-

ed countricz it i- .ven mere imporrtant in Greecce where manufacturers have

still to learn the yvortanc: of investmont in technology let alone in in-

novative technolopy. In the PDA concept risk sharing assistance is there-
fepre seen ap cqutlly important function as the technical assistance itself
Y !

and HTC!'c structure would have to incorporate this facility if it was to

£fill PTA's rale,




Delivery of assistarce previded by the Centre is plann.od thrcough designing
products at its facilities fcr production by manufacturers at their plants.
This is likely to be ccunterproductive since it will lcad to designs ex-
pensive to make and tc early loss of reputation of the Centrz. The nature
of modern design work and the narrow margins betwsen profitable and unprofi-
table producticn methads requires that ccst effective product can be designed
only if the designer/design tcam works in the plant concerned. For this
reason PDA concept of delivery of its assistance is based on making the
manufacturers receiving assistance first - ostiblish or up-date

their cwn development facilitics where the joint teams will then carry out
the design work in close proximity of the productien facility fer which the
product is to be designed. PDA's our technical facilities ar. intended te

provide only back-up sarvice.

Also the overcentralised concept of administrative structure of the Centre
as outlined in the promulgrting decree would need rec.asidering before HTC
could fill the function of the Authority. Because of the wide range of ex-
pertise needed for _uccessful delivery of assistance of the kind described
in this report, organisation charged with the task must operite on the basis
of delepated responsibility and decentralised decisicen making to ensure ope-
rational fiexibility and to attract staff of adequate calibre. Management
concept of the Centre as descg_}bcd in the decrec ecarries traditional stamps

of Greek govoisrment bureaucracy and would need te be considerably changed

before the functions of the Centre and th ‘niority could merge,
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Finally the proposed location of the Centre in remcte rural setting with

no easy access from industrial areas is going to detract from its effective-
ness. If industrial develepment facility is really intended to be of prac-
tical benefit to the industry it must be locnted within easy reach of enter-
prises. Since a2lmost 50% of the Greck industry is in the Athens-Piraeus
urban area the new facility must alse he located there, If however intenr
€3ts of presonncl working at the facility are put bofore the interests of the

industry then remote rural setting as propos:=d for th: Centre is of course

Attractive.
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5. CONCLUSIONS ~hD RECCHMENDATIONS

§.1. In its pros=nt state Sreck inlustry Is very vulnerible.  Compotl

from foreirn manufacturers nunder full TED memberpships will putosome w07

s
+

of Greck industr

1 1ittle over 30% can o raornrd oes ronseonably . .
8.2. Four fictors are the main cnase - f weskress, o 1y lack of indiee-
nous technolory, imbalance of infustrlal C, 1w level of cguity in

businsgs and ~utdated management concepts.  T0 achisve improvoment changs

of attitudes in industry and innovation of industrial structure are needed.

3.3, Fer devilopment of indigensus technilogy, industry will have to use
imperted technelopy nore creatively in the future than hitharte . Future

liceneing agreemonts should b nogotiated on basic of tichnicnl aooperation

+yansfors of manufacturing infermaticen, Imported tochno -

rathor than sin

lesy will pemain on i-portant source ~f know=bow , Lowever.

structurs, soctors dopondend

rnlagsic ant oloctronic tochnolo-

pies noeed to be oncourwed oonoa priority basis. Machin construction,

SR Aor A e ape v oconse nde ¢ tor aceeleratad

packaging industry nel i

Avvelopment to nest that purpnsd,

8.5. Fininclal structur  of .ntorppis o will bove fo change in favour of
freater cquity particip-ti-n in business toooreato adequate financial base

needed to oope with grooter capital requiremonte of technalogically more

scphisticatal pr wlic
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8,6. New managemont techniques topether with meore dynamic approach to

]

business are need-2 o increase productivity of roscurces and to genorzte
zdequate income for re-investment in design and production of technolegi-

cally morc advancad preducts.,

8.7. Current cutlicok of finoncial institutiens and their conditions for
industrial lecans se*t an «ff-otive larrisr to technilogical advancement

of industry. MNew criteria for oranting lozns to technology criented in-
dustrics are necelwd. Assistance available through ETVA and ETEVA is not

¢ffective for this purposc.

g.8. Infrastructural facilitics are inideguate. In particular, facilities
for sharing financial risks «f inrovation found in all industrialised
countries are missing in Orpoce  altopethier. Hor does the infrastructure
offer any form of technical assistanc: to inncvative entrepreneurs. New

authority is thorefors noclded 4o F1ll the vap.

8.9. Recently promulcated "Hellenic Techn: loyy Centre" could become the
new infrastructural facility providing that its terms ~f reference arc mo-
dified and enlarecd. Failing that, Product Doevelopment Authority proposed

in this report should be ostablished,

8.10. Apart from ¢otablishing new infrastructural autherity, the Govern-
ment should usc pudlis procurcnents to stimulate development »f original
technnlogy in Grecco to 4 freater - xtent than in the past., The Government
should alsc use various prastifoous schemes to premote penetration of
technology and improvemnent of quality ~f Oreck industrial products. The

Government must 1lso ondcaveur teo create ctmesphereof greater industrial

confidence. Without such confidence inncvation is not possible.
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20

31

u7

30

15

56

1
[

32

'33

-
w

30
33

24,
131
38

w
=

33

[24]
Q9

17

49

T

41 .
;37 |

16

3y

46 |

{32

24
4L
52 E

3y i
|

0,79

1,00

1,00

50

- 1,30,

oo}

2,30
0,77;

1,15
1,76
0,95
150

2,42

— e

11,96
1,73!
1,04
C,u8i
11,20
96

15,0
11,5

1,30

Total £ssets
F& - Fixed Assets
ST -
LA -

NW -

Stocks

Liquid Assets

Net Worth

Long Term Liabilities

CL - Current Labilities

CA - Current Assets
(LA plus ST)

NCA- Net Curprent
Assets(CaminusCL)

CE - Capital Employed
P - Profits
S - Sales

[ section 2

W - Wages and salaries
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ATPENDIX

Management Functions in Terms of Busines: Retios

Quality of plant

Production methods

Utilisaticen of plant

Financial strength

Financial stahility

Sales performance

Labour productivity

Production management

Profitability

Productivity of capital
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C. PERFORMANCE OF SELECTED SLCTORS

Table C.1l. was producec to study the quality of

in Greece. As the data relatc z2lst te the rerfermance

itself the table previded alsc useiul infornatic
tiong of the -eport. Altheugh useful the Information remalns however
outside the mai. stream cf the arpument and dees not fit ir the
structure cf the repcrt. 4As however it wat felt that because cf its

general character the information would b of intercst to scme readers

it was therefore includ:d in the decument in the ferm of this appendiix.

de

The discussion of the sector

0]

is arranged ia the order of their rating

I

derived on the baais of the tabulated parameters.

Starting with the rost =fficient s ctor, Basic Metals, the technical-
ly criented parametcrs give a pisture of 2 well cquipped and well run
industry. Low reting of financial stability stands therefcre in a

sharp contrast with hiph
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prefessional managemern* of gocd quality,  The situation suggests

therefere preblems o f financial structure of Greck eco-

nomy rather than lack »f{ prudence cn the part <f management ars the
likely cause »f this weakn..s as indued cecms confirmed by the low
ratings ~f thic naram.ter threughout the cocters,  Theexceptiznally

high rating ~f preducticn meth-do secrs o reflcet tne rodornity of
Greek plarts in corparicen with the plants in fritaia whare motallurgic-
a

al industry haa(L:ngur traditicn and cerrespondingly older plants,
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The conspicucusly high utilisatisn <f »lznt in the cass «f Metal Products
which ranks secondsneeds to be censidered together with low ratings
of rlant quality and quality of methods cF production. The combi-

3 zencermned mainly with production of

e

naticn suggests that the sectcr
lew technelogw rreducts made in larg: quantities. Business aprears
however well manapsd as indicatad by abowe averame
beth labeur end eapitsl, gpood salosvanship and sweend highest prefits

in the samle.

m

The Plastics secter

[#3)

cors similar t2 metal products in s far that 1t
appears tc consist =of :lants ejquirped for lew technslogy products but

well run to preduct focd nroflits ann gt ireo

¢ stendapas, gord return

cn capital, Beth labour productivity avd salesmanshins are acvn

rage.Financial strength and ctebility are however 1ow,

Rating of Chemicals at =nly 4% above the Oreck aveyas  5cems uncxpect-
edly 1w as heavy industry iz usuclly cwre-ted to porfsem ahove na-

tional nerm in countries with nly Coopn irndustel el history,  dcwever,
explanatisn can probably be frund in cormpositicon <f this sector. Heavy

chemicals account in Creese for only srme 7% f it cizge, 1o ver ™

being a brrad spectrum <f srall and undep:nul

indifferent efficicnay, inclurine o subsrantial nercontae <f fipms

concerned with only packa;ing of 1mperted products,  Prosence < f these

labour intencive op.raticns ray o icw ratines of ar~ductivity of
I i ; . v

labcur and methods ~f credusticn =nd intansive sales perfoermace, It

would seem to accrunt alse f-v _ow rating of the quality of plant

whizh fer heavy chemicals chould Le s srgntially, ipher than indicated
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by the table, seeT ¢ bir 3 gaticlactory =xplanation of

for lewer guality produ

3

be pocriy rlaced to tare advantic: oFf new markets which 2licuid becom.

Ty

f

aveilable te 1t through Oraev pembersiip of the EFC, bhowover, reason-
ably rocd atilication of [lant indicates an adequats home macket whizh

sheuld give it e base frem which to embary -n rmodernisation of olant

etranpge mixneps of loweot apd bl
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high leval of actemation o

and the significzice -7 wine produstien in Grocee wihi-h h3s no pavrallel
in Britain cn "he ctacr,
Eooars rocd,  The tasle

abeve averars and Liants

ever, it 1s seon that

LATL arara e

cowhile 2pitiot

are not conpaceble sine Greek

information covers rov-os iaducte, orlv, Tn £lol proaucticn xiems 1o

Gobyowere Lbews produetivity of labour and ota-

lisation of mian*s, & oo are (o o0t tho werst in the
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siness naragenent but in view of the

side, business success 18 trobabliv Jue to the cellurs nawure of the

Greek market and Liph prices f  vehicles in Creoce, High debt teo-
gether with the very lew »roductivity of =2 and r:latively high
profitability sugcest that fasters other than Industrial pro

distort the picture «of financial ;erforrance. The cawss was f-und

financial invelvement cof mar
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ELlectrical secter is shown in the *table as returning negative

The reason seems the high

cercentare ol consumer gosds in the cutput
of the sector and the conseouent heavy invelvement of manufacturers

in retail trade, tmlike in the cese of retor industyry, bank bLerrowings
are net aviilable orn the Cure scals and helcl preatrer pressure on cash

flow and financial perfrriance,  7n e teabnical side the scoter

is third best equipped in the country and seome to Be well run,  Beoth

labour productivity and salesmanship are a.owve the Speek average,  Low

loading of rlamts is oreuLably rezult of in-bullt overcapacity rather

thon due to inent manasement,

The laryest of the Sroek irdustriol scctors, textiles, comes sursrising-

1y lrw in the classification taple, This s inapite /ity well equippod

clants and Jocd level of technsleopy.  Its overall recformence ic severe-

1y deyraded Ly the financial parareters arons which the stabllity and

z

wne preductivity of investment are almeot the warst in the samlee  This




weakness will cause ssrious problems te many ccmranios when textile
imports from develeping countrics reach the Greck market under the
conditions of ELC membership. Better salesmanshipy and irpreved pro-
ductivity of labour will he reguired if the sector is to achieve a
competitive pesition in the FEC environment, slthough the invelve-
ment of manufacturers in retail tralc ne doubt contributes to low
financial perfermance, excessive vertical structuring of the mills

probably plays the main reols however,

Plants in the Machinery sector appear rather ill equipped but skiill-~
fully even though net intensively used, The reascn is probably the
pattern of production deminated by manufacture of single items rather
than problems of technical mancrement which seerms of an averare quali-
ty in the Greek circumstances. On the business side management
appears weak however., Profitability and preductivity of capital are

ve oor and salesmanshi.: apTears inadequate.
oAy




APPENDIX T

D.  VULNERABILITY OF SECTCRS

It was arrucd in the main text of the repsrt that the combined effect of
the lack of management adaptability and original technology will force &
significant percentags of Creek companies cut of business under FEC condi-
tions. To cbtain some moasure of macnitude of this risk Table 2.3 was con-

strueted to show teo what extend Individual sectors may Le affected.
to construct the table, effects of both factors were first estimated separately
and the plots were made on an arbitrary but identical scale, The graphs in

Table 2,3, were then obtained by geometric addition,

of the two sets of plots,

Several assumptions were made at the outset, First it was assumed that lack
management

adaptability in ace of new competiticn will be the main cause of mana-

can e breadly related to the size of

a company 8inece the problem weuld b most sevop.: for the well
cstablishe? middle sive companics whnore traditionally management is a family
affair, Both larror and smaller companies werc thought  to be more flexille
becausc larger comranics are likely to be run by trained professicnals and

smaller companies arc run by individuals often well informed and trained.

size company would
It was also thought that the niddle be more exposed to the

effect of competitive prosurcs than either smaller or larger companies
because their markets are of the size likely to be of interest to foruign
manufacturers and thoir rescurccs are gencrally inadequate te initiate rapid
imovative o untormeasures,  Markets of the smaller compan os were thourht
to Le less vulnerable hecause of their iccal character and because the

larger manufacturers were thought to possess means of effective defence,




On the basis of these assumptions medium size menufacturers were taken
to be the high risk secter. Of the remaining twe rrows the larjer
manufacturers were considercd to be at low risk and the risk ~f smal-

ler manufacturers was considered t2 be zcomewhere between low and high.

The boundaries between the three greups were set at 10 to 50 employess
for small, 5C to 250 empleyees for redium and cover 252 ony loyees for
large manufacturers, Companies employing lese than 10 ersons were

considered irrelevant for the purpese of the study.

As for the technology related vulnerability it was assumed that come
panies with some technical connectiens abread will be in a stronger
position than those withcut it and therefere they were censidered as

low risk and high risk sccters respectively.

Almost 1500 companiez putiished in the ICAP Tipectory of ureek Com=
panies were analyszd by these criteria and the results were ed in

summarised in Tables D,1., and D.2.




E. ADVANCED TECHNOLOGIES - WORLD

The mechanism of tecinclorsical advanc.imont is an interplay between a pull
of mark:t forces and a push of scientific work., Mest of the new disceoveries
are made becaus. changed life conditions create a market pull for new
products which cannot he satisfied by the existing technolegies. Then

once a discovery is made scientific inertia carries the process further
bringing about refinements which push additional products on the market
where competitive forces create a further pull on technology. Closed loop

of technoclogy advancement is thus set.

The state of mecdern Indus*ry is the result of a continuous flow of such
discovemks som: of which have had a more profound impact than others.
Steam and combustion engines, electricity, invention of the thermionic
valve and more recently the electronic soiid state device can be seen as
threahbold discoveries which changed the face of industry at the time
and set it on new course, Of these threasholds solid state technology
seems to be the most farreaching ~lement changing the character of virtually
all bkranches of industry and its«lf undergoing continuous and dramatic
changes all the time, In ite latest form, the microelectronic chip, man
has the most owerful f.dusicial tool ever crsated, Obyiously therefore
microelectronics must be the main consideration when aralysing  world

technology trends.

Technological chanye im microclectronics will continue in the coming
decade along two parallel lines namely, the efficiency of signal

handling compenents from which modern electronic cquipment is made will
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continue to increase and new functional awplications ~ill ceontinue to be
in

found in the traditicnal clectronic systens as well as/én cver increasing

number of product: of cther industries.

In the component area progress will continue to increasce the packing
density of signal handling elements with the conssquent further decrease
in the cost per unit functicn. This in turn will generat: further advance
in design of higher performance systems beth in the traditional clectronic
fields as well as in systems s-rviny other industrics. In particular
conceptual advances in man-machin: interface :guipment can be oxXpuected to
bring about significant advances in man-machine integration affocting
engineering concepts in all sectors of industry, The progress will be
further accelerated ty Zull impact of fibrc-sptics which will mature
during the period under review bringing a new dimensiom and flexibility
to the signal power and thus c¢reating new device possibilities yet to be

explored,

In the system design the main feature of the coming years will be

further progress in the intergration of communication and information

systems into a singls family of services with a profound «ffect on many
traditional practiess in business and percenal life, Thus systems providing
rapid access under microcomputer control to central data banke and =lectronic
files via intelligent terminals interconnected by high capacity transmission

systems will eliminate much of th- present day paper work gencrated in the

offices of business and public administration., Clactronic mail will start
changing the nature of postal services and newspapers electronically

available via domestic television st will begin to change the present role

g o ——




become household eontrel centres in the corimg years, Contrels of property
protection equisment already increasingly found in houscholds will be ade

led to the functicns of the centres as demind for protecticn equiprent
inercoses with further destabilisaticon of society. Equipment for programming
of domestic activitiis and for contr.ls of the environment will alsc be

added tc make the eontrol centre a normal household service unit on par

with kitchens and bathrccms.

With the recent introduction of viewdata service, further extension of the
entertainment centre c=n be visualised to incorporate communication
facilities and to extend the function of the centre intc an information
handling area. Concepts of the: domestic entertainment/information

centre and the remote work a%homc.tcrminals will merge with a profound

cffect on furth.r development of office hardware.

In parallel with clectronic houschold cquipment new perscn oriented

devices will be ereated by the micreelectronic technolopy. The pocket
calculator and the clectronic watch will be jrined by such items as an
electronic health harness for in-house m-onitoring and automatic transmission
of perscnal mediczl data teo proventative medicine data banks, new diagnostic
and therapeutical cquipment will be added to the tonls of conventional

medicine etc, =tc.

As with 21l advanced tochnologies, advancement of electronic technology
owes the maim impetus te its progress to military requirements., It would
be impractical to wish to discuss here the impact which this aspect may

have during the coming ycars. It is obvious however that any technnlogical

activity generated for military reasons in say lasor technology, propagation

[V
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deviges and similar items will only further enhunce tne changes discussed

above.

Apart from microasl.-ctrcuics iijor thrust of technslegical change can be
expected in tuchncologics connected with producticn ind conservation of
materials and energy. Rising coste of wnergy and materizls and demand
for higher performance of products  wiil be the main forees driving the

process.

Taking the materials cornected technolugies first the pressure for higher
perfermance matcriais will continue to come as before from the hiph technology
areas like jet propulsion,space programmes and «lectronics but pressures will
also be created by the changed conditicns of the world economy bringing

demand for materials <f greater durability and botter forming characteristics.
Thus themotor industry and the consumer [~cds manufacturers will need up-
graded materials tn meet new demand for products whi-% will have longer
economic life and will use less encroy during their producticon and their

fuactional life. 1In the plastics industry for oxample higher performance

|
materials will be nesded to improve feedstockyields to conmpensate for the

)
! rising costs of i1 and the construction industry will need newimsulating
‘ materials to 2llow better contrel o energy consumpticn in the building,
Exhaustion ¢f deposits and p-iitieol pricing will make 2 continued use of
' some traditicnal materials uneconomic and substitutes will be needed to
‘ replace them., Therefsre new process: s will be developed to allow wconomic

exploitaticn of deposits which s far w.re impractical tc work on account

' of their limited cize ~r the peculiar properties of the raw materials.




Also new possible uses of common raw materials in plentiful supply will

be explored and new technolegies will be developed for recycling cf waste.

Intensive technolngical activity can be expected in the areas of ron-oil
energy sources. Technologies concerned with novel methods of expleitation
cf coal deposits will be pursued as long term projects. Work on the
environmental aspects of nuclear power can be expected to continue with

the view of chtaining medium term results.

Practical results in the ficld of secnndary cnerpy scurces will be sought
in the short term. In particular, efficiency of flat pancl solar heating
systems will be increased throush use of better materials and improved
system design. Efficiency of the pa~tovoltaic cell will be improved and
experimental installations built. Improved desipns of the tilting blade
wind turbine and »f horizental axle aercgenerators will be porfected iato
eccnomically foasabl: supplementary electricity sources. Work on biomass
techniques will inté%ify, Bingas digestor is likcly to reach the peint of
beceming a recomniscd scurce of secondary rower in rural environments.
Viable processes will be developed for conversion of vegetable oils in
diesel fuel and asricultural crops as petrol substitytes. Work will also
continue »n tilal mills aud floating wave power converters aiming at

practical results in a more distaint future.

Work on energy conserviation technigues will complement the progress of
energy oxploitatisn technolrgicg., Much will be drne in the heat managerment
area leading to new desiyn concepts, new types of hardware and new insulating

materials. In turn building construction also be affected by the new
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concepts. In snme industries where in the past econ .les of energy were
sacrificed to the convenience ¢f production current products will need tc
be redesigned and factories prematurly roe-equipped unaer the future heat
management programmes. The plastics industry will be particularly

affected.

So far industrial progrcss has been based on applicaticns of physical
sciences. It i3 possible to frresee hwover that in the future need will
arise for industrial systems bas<d on ewplcitaticon of biologieal ie renewable
resurces and that the present day experiments of senetic engineering and work
on cell propagatiocn will lead to creatrisn of practical now technologies yet

not defined. The next decale may sec the carly tangible results of this

basic research. .

The pregress of hardwar: based technolonpies so far described will be matched
by softwares developments needed to make proper us: of the intelligent and
semi=-intelligent machines which the hardware technology will

produce,
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APPENDIX

F

F. DATA BANK

Information is at the roct of cevery innovetison. As the main theme of this
report is industrial inncvation, sources of industrial information available
in Greece camu uncer scrutiny during the study and it was concluded that the
scope and availability of informaticn will have to increase In future if the
needed innovatiecns were to be realized. It was felt therefore that an infor-
mation centre should be created wherc trends of technelogical change in the
world and its offect on industrial develeopment at large would be monitered
and information gathered on the basis of which recommendations of this study
could be realistically implemented. Since it was also recommended that the
implementation should be the responsibility of new purpesely creatzd infra-
struc*ural authority, clearly the centre shculd be situated within its
structure as one of its departments. It was envisaged that the centre should
be organised as a bank of data on inncvative products launched in industrial
countries and reportel in business pross and that tho stored informatiom

shculd be arranged for <asy retricval,
£

Problems of zndequate information flow were anticipated at the beginning of
the project and establishment of the bank within the project was planned from
the start. It was plarned to establish the rudiments cf the bank in KEPE
with the view of transfering it later to the authority cntrusted with imple-
mentition of the recomendatinn of the project. The plan unfortunately proved
impractical because of the limitations of available resources and initial
problems with develcopment of an appropriate methodology. Ultimately, data

of only few selected scctnrs were processed to serve the immediate needs of




the study. The methnd which wos eventualy doveloped and uscd has shown
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2 and should e used in future to

establish the bank when rescurcos becceme available,

The aethod is based cn infirmati.n ~optaine. in nearly 20,000 cuttings from

*he Technical Page of Financial Times which the consultant collected for

A

tis professional reccrds over the past 10 years. The Page which appears

%

daily consists of reports ~n new tochmologically advanced praducts and as
the paper aims at broadestrceedership arens businessmen regardless of their

technical orientation the repeorts cover the ontire spectrum of technclopics.

The products are reported under over 180 classified headings and for the
purpose of the data bank it was first deeided to reduce the number by bunching
tegether reports criented towards same or related markets, repardess of their
original classification., By this »pproach, market ~nd technolcgy liokages
were established o7 the headings reduced to abrut one t .rd. Then within
every new heading individual r-ports werc classifiod by their market and
technological informaticn and arranged on thre: digit basis in techneolepgy

and market oriented pgroups. Ultimatcly frequencies of veperting within

every group were notoed and interprotod as indicaters of trends,

Reports were further classified by sacontary tuchnrlogicos to complete the
picture of skills needed for development of specific industrial soctors,
Finally, particulars of the innovative manufacturcrs roferred to in the reports
were recorded in their respective threce digit groups as potentinl sources

of techneology which could he contacted! in future by Greck manufacturers,
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Informaticn comprised in the bark and arranged by the described method weuld
serve all aspects of industrial development ranging from formulation of in-
dustrial pclicies by the Government and business strategices by entrepreneurs
tc sclection of potential licenscrs abroad and definition of vocational

training programmes at home.

To arrange the informetion in the bank for quick access, the deta were recorded
on specially designed cards. Samplc item on Textile Machirery will be found
in the ennex to this appendix. The data in the sample indicate that in recent
years technoloyical develepment in this sectop concentrated on machincery for
making fabrics and on cquipment to contrcl quality of products (see 'Catege-
ries' cards). Within these twe groups (sco 'Systems?) most of technical de-
velopment took place in constructicn of finishing machinery (C.5.) and in-
troduction of devices for control of quality f perfrrmance (D.2.). Within
these areas, data further indicates that proofing (C.5.1.) and printing
(C.5.2.) techniques and that equipment for control of knitting machinery
(D.2.1.) are undergoing the most rapid change. Topether 'Product' and
'"Technclogy' cards indicatc that advanced know-how in procision engineering
and rood expertise in chemical and electronic engineering are nceded to take

advantage of the identified trends.

Finally, the last card ('Scurces of Technologies') informs thnt, for expample
in ring trame spinning (A.1.1,), three firms in England ant one in West Germa-
ny have recently rcleased informa+ticn on imprevements te their products and

that they could be potential scurces of up-to-date technrlogy.

Instead of using cards, the data could be stored in computer memory. The bank
has sufficiently large lLase to justify it, Additional couding needed to retricve
informatinn against inquirics cculd bhe derived simply by extending the threo
digit code of the card index t: five digits and routines could be devised for
technelopy pelited orose referencing which would give the bank additicnal power

and usefuln o5,




Samplé of Data Bank Item

TEXTILE MACHINERY
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- knitting
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- printing
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Priority of machine categories to be determined from
the posuits of interviews
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XTILE
MACHINERY i
FREQUENCY OF REPORTS

CATEGORIES 7V (72 |73 {74 {757 |77 |78 |79 {80 |81 {82 (83 | TOTAL
Yarn production 1 1 1 1 3 12 |7 16
Fibre production 1 2 2 1 3 | 2 n
Fabr'c production 7 2 |1 2 2 (10 | 4 52
Quality control 2 9 (© 3 3 5 27
Design aids 1 2 |3 6
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IXTILE
MACHINERY

FREQUENCY OF REPORTS

SYSTEMS 71|72 (73 |74 |75 |76 [ 77 |78 |79 |80 |81 |82 |83 || TOTAL
e s
A — YARN PRODUCTION
C j
Spinning 1| ) 1 ]1]5 10
Raw materials 1 1 2
handling
Yarn tinishing 2 L 2 4
|
B - FIBRE PRODUCTION
Finishing 1 1 i 2 u 5
Production 1 1 1 1 2 6
C - FABRIC PRODUCTION
Wearing 2 2 |2 Lq 6
Carpet making 2 2 1 2 i )
Fringe techniques 1 3 11 1 6
Knitting 1 1 2
Fabric finishing 3 9 8 1 3 7 M 22
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XTILE
MACHINERY

FREQUENCY OF REPORTS

 SYSTEMS

§=_—m

i
A

‘ l
72 |73 {74 |75 |76 [ 77 |78 |79 |80 |81 |82 }83 TOTAL

D-QUALITY CONTROL

|

Machinery . ) 2 3
updating
Machine
control 2 9 6 2 2 |3 24
E-DESIGN AIDS
Computer aid 1 2 3 l 6




XTILE
MACHINERY
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FREQUENCY OF REPORTS

PRODUCTS

n

72

73 |74 17576 |77

78

79
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81

82

83

TOTAL
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TEXTILE
MACHINERY
FREQUENCY OF REPORTS
PRODUCTS 7V [72 |73 |74 |75 (76 |77 |78 |79!80 |81 |82 |83|TOTAL

C.5 -~ FABRIC FINISHING
1 Proofing 1 1 1 1 1 2 7
2 Printing 1 1| 4 1 7
3 Dyeing 2 1 2 5
4 Drying 1 1 2
5 Various 2 |1 2 1 6

D2 — MONITORING | CONTROL
1 Knitting 2 3 |3 2 10
2 Spinning 3 1 4

7 3 | Wearing 2 1|2 | 5
4 , Dyeing 1 1 2
5 | Tufting 2 2 !
6 | Testing 1 1
. |
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IXTILE
MACHINERY

ey |~ T T

FREQUENCY OF REPORTS
TECHNOLOGIES H M [B
Fibre technology 59 X
Precision engineering 59 X
Chemical engineering 34
Electronics 17
Computer sottware 9
Pr:nting techmaques 7 X
Ceramics 1
Optics 1
H -high
B-basic
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SOURCES OF TECHNOLOGIES Page 1 of 5
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MACHINERY

EXTILE

A.1.1,

A.2.1,

Pyrene, Ridgeway, Iver, Bucks SLO ©JJ, England, Tel;(735) 651812
Monsanto,10 Victoria Street, London SW1H ONQ,England,Tel: (1) 222-5678
Degussa, Postfach 2644, D-6000 Frankfurt 1, West Germany i
RJ Hamer,Miles Road, Mitcham,Surrey CE4 3YB,England,Tel:(1) 648-208u4

Prodorite, Eagle Works, Wednesbury, West Midlands, England,
Tel: (21) 556-1821

Marubeni-Kamatsu, Padgets Lane, Reditch, Worcs B398 ORT, England

Le Carbone-Lorraine, BP 31, rue Jean Jaures 92231,Gennevilliers,France

T Goldsmith, Initial House, 150 Field End Road, FEastcote, Middlesex,
England, Tel: (1) 868-1331

KnitMesh, KnitMesh House, Sanderstead Station Approach, South
Croydon, Surrey CR2 OYY, England, Tel: (1) 657-0921

Johnson Matthey, Orchard Road, Royston, Herts, England,Tel:(763)u4u161

Max Murray, PO Box 56, Hightt, Victoria 3190, Australia
FJ Edwards, Islington Park Street, London N1, England

Ect.




1st Year

1
2
3
n
y
1
6
1

RESOURCE REQUIREMENTS

PRODUCT DEVELOPMEINT AUTHORITY

Personnel

Managing dirvector
Department chiefs
Developmen: engineers
Senior technical officers
Junior technical officers

Tublie relations officer

Secretaries

Driver/handyman

Equipment

Office furniture

6 Typewriters, 6 calculators

1

Copier, 1 Car

Operating costs
Rental (450 m?)
Heating cte.

Subscriptions

Travel

Car costs

2,000,000
3,000,000
3,600,000
4,000,000
2,800,000
1,200,000
2,400,000

__-350,000 ______
Drs (1980)

1,500,000

1,600,000

AFPPENDIX G

19,350,000

-

1,500,000
750,000
500,000,

1,200,000
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4,250,000
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20d_Year
Personnel
1 Managing director Drs (1380) 2,000,000
4 Department chiefs 6,000,000
7 Development enginecrs 8,400,006
6 Genior technical officers 6,000,000
6 Junicr technical officers 4,200,000
6 Technicians 3,000,000
1 PR/personnel officer 1,200,000
1 Accountant/legal officer 1,200,00¢C
8 Secretaries 3,200,000
1 Driver/handyman 350,000 o
Yrs (1980) 35,550,000
Equipment
Additicnal furniture 1,500,000
3 Typewriters, 3 Calculators 1,307 700 o
1,800,000
Operating costs
Rental (900m2) 3,000,000
Heating etc. 1,500,000
Subsecripticn 650,000
Travel 2,000,000
Car costs 300,000 e moem
____________________ 7,450,000
e 44,800,000 __
1% contingency 7,000,000
Risk capital eseesssmsmssscssssseoaelogo2o0l, .
“2nd Year total Drs 251,800,000
{1980
z=ssssss=======:. - :=ssz==z=sszTas=
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APPENDIX H

List of Contacts

ORGANIZATIONS PERSONS_INTERVIEWED
MINISTRY OF COORDINATION E. Lemonias
KEPE R. Theocharis (General Director)

K. Nikolaou

CHAMBER OF COMMERCE AND INDUSTRY L.D. Efraimcglou

ETVA E. Teamtsakis

ETEVA J. Heliopoulcs

BANK OF GREECE (Monetary Committee) J. Vahaviolos

FTEDERATION OF GREEK INDUSTRY D. Kyriazis

FEDERATION OF INDUSTRIES OF NORTHERN F. Kazazis

GREECE

ELKEPA Frof, G, Yannopoylos (President)
D. Spentzas
D. Kodonas

SCIENTIFIC R, and D. AGENCY (YEET) G.S. Argyropoulos (Director)
M. Koroyannakis

HELLENIC TECHNOLOGY CENTRE D. Avaneas

HELLENIC INVESTMENT COMPANY 5.5, J.G. Georganas

ICAP - HELLAS Mrs A. Magriotis

P.A. MANAGEMENT CONSULTANTS J.W. Cooke

Ltd.(Londeon) e
SCIENCE POLICY RESEARCH UNIT Prof, C, Freeman

SUSSEX UNIVERSITY - BRICHTON




ORGANIZATIONS

BRITISH MINISTRY OF INDUSTKY-LONDON

ALTA - LAVAL
AMSTEL S.A,
ANASTASSIADIS S.A.

APOSTOLIDES S.A.

BROWN BOVERI NORMELEC S.A.

COOPER S.A,

DART HELLAS S.A,
E.B.E.,H. S.A.
ETMA S.A.
FYROGENIS S.A.
GABRILL S.A.

HELARCO S,A.

HELLINIKI TECHNIKI S.A.

KHM~DAMIGOS S.A,

NAMCO S.A,

FELRSCNS INTERVIEWED

Yo Sclomon

K. Srnka

J. Moraitis

V.K. Anastassiadis

A, Bousgolitis

F. Mahler
M. Lekakis

T. Valasselis

E. Lascos

D. Mikroudis
J. Papadakis
A, Kypriotis
C. Sitmalides
C. Fyrogenis
L, Tsakiris

G. Varfis

E., Tsingopoulos

Mr, Golemis
Mr. Stambolis

Mp, Damigos
K. Hadjiyossis

D, Hassapidis

G. Kondogouriz

L. Vamvakas

s e g R




§

ORGANIZATIONS PERSONS _INTELRRIEWED
N.and M. PETZETAKIS 3S.A. Mo Totzetakis
P.D. PAPOUTSARIS S.hA. e Kessissorlou
PAFAELIDES S.A. (Mrs) Rafaelides
STEYR S.A. G. Astrinides
C. Christoforides
VEM S.A. H. Platymessis
VIOMETALCO S.A. D. Grigoriadis
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Table D.1.: Levelg of Risk by Expested Mansgewent Maptability

LOW RIS

§ Companies

Bumder of % of Total
Output

S —

Pood Prooessing
Beverages
Textiles
Plastios
Chemicals

Basic Netals

tad S

Elestrical Bguipsent |

39
27
40
47

.——_#;

Number of $ of Total
Companies Output

Number of £ of Total
Companies Output

ot

——
s

———

amaar——

30 35
10
66
12
19
9

EF:—

LOw RISK

Food Processing
Deverages

Toxtiles

Plastios

Chemicals

Basic Netals

Netel D Rinery
Electrical Bquipment
Notor Industry

Total Sample

|| Hmbor of % of Total
| Companies

Output

Number of % of Total
Companies

———

90
65
75
62
40
55
61

2r=?

18 10
12 33
21 25
42 38
68 60
45
39
63
67

Output

a1 26
46 10
9 9

23
14
0







